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DRUG-RESISTANT TUBERCULOSIS: 
THE NEXT GLOBAL HEALTH CRISIS? 


TUESDAY, DECEMBER 8, 2015 

House of Representatives, 

Subcommittee on Africa, Global Health, 

Global Human Rights, and International Organizations, 
Committee on Foreign Affairs, 

Washington, DC. 

The subcommittee met, pursuant to notice, at 2:01 p.m., in room 
2200 Rayburn House Office Building, Hon. Christopher H. Smith 
(chairman of the subcommittee) presiding. 

Mr. Smith. Our briefing and hearing today is extremely urgent, 
focused on addressing what may very well be the next global health 
crisis: drug-resistant tuberculosis. 

Just as Ebola surprised many at the ferocity with which it 
spread, all of us must be concerned that the world is not currently 
prepared to meet the threat from this highly contagious airborne 
disease which killed IV 2 million people last year and that trans- 
lates to about 4,000 people a day — 4,000 lives that ended pre- 
maturely including many young children. 

The World Health Organization released its global tuberculosis 
report just over a month ago and appealed to the world to beef up 
efforts to combat TB, and yesterday in Cape Town, South Africa 
the International Union Against Tuberculosis and Lung Disease 
concluded its annual meeting as they gathered experts in fighting 
TB through all of the world. 

There are positive signs showing — these are positive signs show- 
ing that the global community continuous to surge toward ending 
TB by 2035 or sooner. 

While most TB is curable if diagnosed patients strictly adhere to 
a treatment regimen, some 6 million new cases of TB were reported 
to the WHO in 2014. 

However, it is likely the number is far higher. Some put it at ap- 
proximately 9.6 million people. These individuals need to be diag- 
nosed with a diagnostic that is fast and reliable and able to detect 
drug resistance and treated so that they can lead healthy and pro- 
ductive lives. 

On a myriad of the fronts there is reason for hope. For example, 
the Xpert MTB/RIF can diagnose TB and resistance to rifampicin 
within 2 hours and Dr. Frieden, in his testimony, elaborates on 
that — which is an amazing breakthrough. 

( 1 ) 
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As Dr. Frieden will testify today, this new diagnostic holds great 
promise, enabling rapid detection of drug resistance and the U.S. 
Government has led the global effort to scale up access to this test. 

The increase in the proportion of drug-resistant TB cases diag- 
nosed and started on treatment over the past several years is 
largely attributable to this kind of test. 

Yet, the tragic fact remains that some 480,000 new cases — of 
hard to treat cases of multi-drug resistant TB, a disease which 
often — far too often — hits the poorest of the poor — are estimated to 
have occurred in 2014. 

Yet, only about 25 percent of those cases, or 123,000 individuals, 
were detected and reported, leaving a whopping 75 percent unde- 
tected and untreated. 

Given the means at which TB can spread through the air, espe- 
cially through coughing, and the fact that people with weakened 
immune systems are more susceptible, one can see how left un- 
treated MDR-TB and its even more pernicious cousin, XDR — or ex- 
tensively drug-resistant TB — can be absolutely catastrophic to indi- 
viduals and wreak havoc on public health and public health sys- 
tems. 

To illustrate how fragile health systems can be overrun, a course 
of treatment for normal drug-susceptible TB costs, roughly, be- 
tween $100 and $500, depending on the country. For MDR-TB, the 
cost is roughly $5,000 to $100,000 and some put the numbers at 
far, far higher than that. 

To respond fully to the TB crisis, WHO estimates that some $8 
billion per year is needed. Unfortunately, there is a global budget 
shortfall of about $1.4 billion. 

We need to lead not only in terms of providing funding but also 
in terms of encouraging others — other countries but also the pri- 
vate sector and foundations in meeting this need by closing that 
gap. 

Now is the time for a significantly enhanced response to build on 
the tremendous work that people like Dr. Goosby and others have 
been doing. 

A sustained focus on tuberculosis prevention today will save lives 
and many tomorrow, helping people the world over as well as pro- 
tecting their homelands from what otherwise could be a global pan- 
demic. 

Our briefer and two witnesses today are extraordinary leaders in 
the health field and experts on TB. They, like many others on the 
subcommittee, believe we can at least mitigate TB in the short 
term and eliminate this deadly infectious disease by 2035, just as 
the global community successfully fought polio and other debili- 
tating and deadly diseases. 

It takes political will, however, and an investment of resources 
that will pay dividends for healthier people in the long run. 

The subcommittee will continue to work hard in combating TB 
along with members of the House Tuberculosis Elimination Cau- 
cus, whose co-chair, Eliot Engel, will be here shortly to join us. I 
would like to now yield to Dr. Bera for any comments he might 
have. 

Mr. Bera. Thank you, Mr. Chairman, and thanks for convening 
this briefing and hearing and I want to thank the witnesses as 
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well — a great panel. I will keep my comments short so we can hear 
from the witnesses. 

But as a physician and public health expert, the scourge of tuber- 
culosis is one that we constantly have to be vigilant on and, cer- 
tainly, I do worry that we are falling behind, given our arsenal and 
what medications we have and, certainly, having multi-drug resist- 
ant tuberculosis emerging and extremely multi-drug resistant tu- 
berculosis is a global challenge. 

It is not just limited to developing countries. As we think about 
the interconnected nature of the world, we clearly have to be con- 
cerned about it, combating extremely drug-resistant tuberculosis in 
the countries where it is starting to become endemic but then also 
knowing that we have got to invest the money and the dollars in 
research and coming up with those next therapies and so forth and 
I think we are falling behind there. 

So with that, I am excited about the topic and look forward to 
hearing from the witnesses. 

Mr. Smith. Thank you. Dr. Bera. 

I would like to now introduce our briefer. Dr. Eric Goosby, who 
currently serves as U.N. Special Envoy on Tuberculosis, a position 
he was appointed to in January by Secretary General Ban Ki- 
moon. 

In this capacity as Special Envoy, Dr. Goosby works toward rais- 
ing the profile in the fight against TB and promoting the adoption, 
financing and implementation of the World Health Organization’s 
global End TB Strategy while pursuing tuberculosis 2015 targets 
described in the Millennium Development Goals, which soon will be 
supplanted by the post-2015 goals, beginning January 1st. 

He previously served 4 years in U.S. State Department as Am- 
bassador-at-Large and U.S. Global AIDS Coordinator and is no 
stranger to this subcommittee. I want to thank him for his avail- 
ability as well as his exemplary work over the years. 

But in that position he oversaw the implementation of the Presi- 
dent’s Emergency Plan for AIDS Relief. Ambassador Goosby re- 
turned to the University of California, San Francisco where he is 
Professor of Medicine and Director of Global Health Delivery and 
Diplomacy, Global Health Sciences. 

Dr. Goosby, the floor is yours. 

STATEMENT OF THE HONORABLE ERIC P. GOOSBY, M.D., 
SPECIAL ENVOY ON TUBERCULOSIS, UNITED NATIONS 

Dr. Goosby. Well, thank you, Mr. Chairman, acting Ranking 
Member Bera. 

It is a privilege to be with you today at this important briefing 
and hearing on drug-resistant tuberculosis and its potential to turn 
into the next global health crisis. 

TB is now the number-one infectious disease killer in the world, 
surpassing HIV/AIDS, according to the latest World Health Organi- 
zation report on TB. 

We have a visual here to help you understand that. In this case, 
being number one is not an achievement. There is no trophy for 
taking more lives than any other disease. 
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As Chairman Smith said, 4,100 people a day die from TB. Of the 
estimated 9 million annual deaths from all infectious causes, IV 2 
million are attributed to tuberculosis. 

That translates into one out of six deaths of all infectious dis- 
eases. An estimated 1 million children became ill with TB and 
140,000 children died in 2014. 

Today, we can prevent, treat, and cure tuberculosis. The world 
has joined together to set the goal to end TB by 2035. But we will 
not do so without radically changing the path we are on. 

At the current rate, reducing incidence by IV 2 percent per year, 
it will take nearly 200 years to achieve this goal. Putting in place 
universal health coverage for an essential set of healthcare inter- 
ventions including TB diagnosis and treatment will be of great im- 
portance if we want to successfully combat TB and other infectious 
and noncommunicable diseases. 

The problem of TB is not evenly distributed around the world. 
Today, there are 22 high-burden countries that account for 83 per- 
cent of the cases. 

That said, the problem we have to come to discuss, namely, 
multi-drug resistant TB, varies dramatically by geography in terms 
of the concentration of cases and the severity of resistance. 

While major strides have been made in the effort to reduce the 
burden of TB, the emergence of drug-resistant organisms presents 
a major challenge to patients and doctors. 

Of the 480,000 cases of multi-drug resistant TB (MDR-TB) esti- 
mated to have occurred in 2014, only about a quarter of these, as 
the chairman said, were detected and reported. 

In addition, treatment success rates are very low at less than 50 
percent. Most cases come from previously treated TB patients who 
developed resistance but this year the WHO reported a 50-percent 
increase in the percentage of patients who contract the disease di- 
rectly from infected individuals. 

Remember, this is as an airborne disease. Many countries that 
bear the largest burden of MDR-TB are important strategic part- 
ners to the United States. 

More than half of the global burden of MDR-TB is carried by the 
BRIGS countries and other emerging economies. The Russian Fed- 
eration and Ukraine have the highest proportions among all new 
MDR cases. 

India, China, and the Russian Federation consist of over 45 per- 
cent of all the globally estimated numbers of MDR cases. An esti- 
mated 9.7 percent of people with MDR-TB have XDR-TB and 
countries like India, Ukraine, and South Africa reported the high- 
est number of XDR-TB cases. 

With our current drug regimens we only succeed in treating 20 
percent successfully of XDR patients. Chairman Smith rightly 
warned last month that we must not allow multi-drug resistance 
to develop further as the climb to successfully combatting TB be- 
comes much steeper. 

Left unchecked, drug-resistant TB alone could account for one in 
four deaths from antibiotic infections by 2050. Drug-resistant TB 
services for addressing drug-resistant TB in the U.S. and abroad 
must be scaled up immediately. 
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Serious detection and treatment gaps for drug-resistant TB re- 
main. Of the $13 billion in TB funding required in 2015, about two- 
thirds are for the detection and treatment of drug-susceptible TB 
and one-third for MDR-TB treatment. 

Today, only $6 million is funded and recent plans indicate that 
greater funding is required for MDR-TB globally as well for the ca- 
pacity-building for healthcare workers to provide high-quality care. 

We need to find new resources to not only prevent this disease 
from shattering lives but also invest in research that will enable 
us to save more lives. 

It is imperative that we focus our efforts on calling out the trag- 
edy which often strikes the voiceless. Those who suffer do so in si- 
lence. We need to be their voice. 

We need to unleash the outrage. We need to accelerate the polit- 
ical backing and momentum to make the bold strides needed to 
drive down the epidemic. 

While the call is urgent, there are signs of hope. Death rates 
from tuberculosis have dropped by nearly one-half since 1990 and 
the MDG target calling for halting and reversing TB incidents by 
2015 has been achieved globally. 

I applaud these achievements. It took many governments world- 
wide that have large-scale and sustainable programs providing 
basic TB care in their primary health services, and many countries 
with high TB/HIV burdens are mounting a solid response to the 
joint epidemics with prevention and care being scaled up but not 
yet with full coverage. 

It is also critical to note that TB interventions are cost effective 
and save lives. TB is the most effective health, intervention bearing 
a $43 return for every $1 invested. 

I know firsthand the experience of having to tuberculosis. When 
I was a young doctor I was diagnosed with latent TB. I was fortu- 
nate. 

I was diagnosed, active disease was ruled out and treatment with 
INH for 6 months was initiated, which successfully rid my body of 
the disease. 

Unfortunately, as you know, this is not the case for everyone. 
Some people remain undiagnosed. Some find the regimen too dif- 
ficult to follow, particularly in the developing world, too expensive 
for active TB, and others become resistant to the drugs they are 
using. 

It is these people who drive me to work on this issue just as I 
am sure they drive you. The world owes a great deal of thanks to 
Congress and to the Obama administration for making global 
health a priority. 

I want to personally thank the subcommittee for its efforts to 
provide generous resources in the fight against TB. But this fight 
must also be a shared responsibility among all partners. 

Last week at a global summit on TB in Cape Town, mentioned 
by the chairman, I challenged all of the global health players in- 
volved with TB to take a hard look at their resources and how they 
are being used. 

We need to better understand what is being spent on TB and 
match our funding against the unmet needs. By doing this, we not 
only can fill in the gaps, we can eliminate duplication and parallel 
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systems and identify and engage synergies that ensure resources 
are truly additive. 

In other words, let us ensure that low-income and the most vul- 
nerable communities worldwide are first, not last, in our efforts to 
fight TB. 

Let us also ensure that we are not pitting one disease against 
another. It does not do any good to rob Peter to pay Paul. We can’t 
save children from malaria and have them die from TB. 

We need investments across the board in global health. Invest- 
ments bent the incidence curve on HIV. It was dramatic and we 
saw this, and we can do the same for tuberculosis. 

Mr. Chairman, I would like to leave you with a story. In last 
month’s Tampa Bay Times, Dr. Jennifer Furin, a senior lecturer at 
Harvard Medical School, wrote an op-ed about her firsthand experi- 
ence in dealing with children with TB in Lesotho. 

She writes, 

“I cannot forget seeing an 8-year-old boy as he crawled across 
to play with his friends. Being on all fours was not part of the 
fun but his only means of mobility. An infection in his knees 
caused by multi-drug resistant TB left him unable to walk or 
to stand. Resilient in the face of his illness, he looked to the 
sky with a shy grin as the other children shouted, ‘Crab, crab, 
come and get us, crab.’ But the playful laughter was soon re- 
placed by silence. The young boy was killed by MDR-TB, and 
his sister and mother are also ill with the disease now.” 

Sadly, this story is heard all too often. We can prevent, diagnose, 
and cure drug-sensitive TB. But MDR-TB increasingly presents a 
serious challenge. We can and must do better. 

I thank you for your time. 

[The prepared statement of Dr. Goosby follows:] 
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Testimony of UN Special Envoy on TB Dr. Eric P. Goosby 
Subcommittee on Africa, Global Health, Global Human Rights and International 

Organizations 

“Drug Resistaut TB: The Next Global Health Crisis” 

December 8, 2015 

Mr. Chairman, Ranking Member Bass and members of the Subcommittee, it is a privilege to be 
with you today at this important hearing on drug resistant tuberculosis and its potential to turn 
into the next global health crisis. 

TB is now the number one infectious disease killer in the world, surpassing HIV/AIDS according 
to the latest World Health Organization (WHO) report on TB. In this case, being number one is 
not an achievement - there is no trophy for taking more lives than any other disease. While 
major strides have been made in the effort to reduce the burden of TB the emergence of drug 
resistant organisms presents a major challenge to patients and doctors. 

4,1 00 people a day die from TB. Of the estimated 9 million annual deaths from all infectious 
causes, 1 .5 million are attributed to tuberculosis. That translates into one out of six deaths of all 
infectious diseases. An estimated 1 million children became ill with TB and 140,000 children 
died ofTBin2014. 

Today, we can prevent, treat and cure TB. The world has joined together to set the goal to End 
TB by 2035 but we will not do so without radically changing the path we are on. At the current 
rate - reducing incidence by 1,5% per year it will take nearly 200 years to achieve this goal. 
Putting in place universal health coverage for an essential set of health-care interventions, 
including TB diagnosis and treatment, will be of great importance if we want to successfully 
combat TB, 

TB is also the most common cause of death among people living with HIV in sub-Saharan Africa. 
More than 1,000 people infected with HIV die every day from TB. Tuberculosis and HIV/AIDS 
constitute a deadly combination that speeds the progression of illness and death. As the former 
US Global AIDS Coordinator and the current UN Special Envoy on TB, I can attest to the fact 
that HIV/AIDS and TB are true partners in crime. 

The problem of TB is not evenly distributed around the world. Today there are 22 high burden 
countries that account for 83% percent of the cases. That said - the problem we have come to 
discuss, namely Multi Drug Resistant Tuberculosis (MDR-TB) varies dramatically by geography 
in terms of the concentration of cases and the severity of resistance. 

Of the 480 000 cases of multi drug-resistant TB (MDR-TB) estimated to have occurred in 2014, 
only about a quarter of these - 123,000 - were detected and reported. In addition, treatment 
success rates are very low at less than 50%. Most cases come from previously treated TB 
patients who develop resistance, but this year the WHO reported a 50% increase in the 
percentage of patients that contract the disease directly from infected individuals. Remember 
this is an airborne disease. 



8 


Many countries that bear the largest burden of MDR-TB are important strategic partners to the 
US. More than half of the global burden of MDR-TB is borne by the BRICS countries and other 
emerging economies. The Russian Federation and Ukraine have the highest proportions among 
all new MDR-TB cases. India, China and the Russian Federation consist of over 45% of all the 
globally estimated numbers of MDR-TB cases. An estimated 9.7% of people with MDR-TB 
have XDR-TB and countries like India, Ukraine and South Africa reported the highest number of 
XDR-TB cases. With our current drugs regimens we only succeed in treating 20% of XDR 
patients. 

Chairman Smith rightly warned in a press release last month that we must not allow multi drug- 
resistance to develop further, as the climb to successfully combatting TB becomes much steeper. 
Left unchecked, drug resistant TB alone could account for one in four deaths from antibiotic 
infections by 2050. Drug resistant TB services for addressing drug resistant TB in the U S. and 
abroad must be scaled up immediately. 

As one of the wealthiest countries in the world and the third most populous, we have a moral 
obligation to commit financial resources to this global health security threat. Serious detection 
and treatment gaps for drug resistant TB remain. Of the $13 billion in TB funding required in 
2015, about two- thirds are for the detection and treatment of drug-susceptible TB and one-third 
for MDR-TB treatment. Today, only $6 million is funded and recent plans indicate that greater 
funding is required for MDR-TB globally as well as for capacity building for health care workers 
to provide high quality care. We need to find new resources to not only prevent this disease 
from shattering lives, but also invest in research that will enable us to save more lives. 

It is imperative that we focus our efforts on calling out the tragedy which often strikes the 
voiceless. Those who suffer, do so in silence. We need to be their voice. We need to unleash 
the outrage. We need to accelerate the political backing and momentum to make the bold strides 
needed to drive down the epidemic. 

While the call is urgent, there are signs of hope. Death rates from tuberculosis have dropped by 
nearly one half since 1990, with most of the improvement coming since 2000 and the 
establishment of the UN Millennium Development Goals. The MDG target calling for halting 
and reversing TB incidence by 2015 has been achieved globally. 43 million lives were saved 
between 2000 and 2014, thanks to effective TB diagnosis and treatment. In comparison - ART 
averted over 9 million deaths from AIDS between 1995 and 2014. Over 6.2 million malaria 
deaths have been averted between 2000 and 2015. In terms of lives saved, TB has had a 
tremendous impact - more than other current public health interventions have achieved. 

I applaud the achievements of many governments worldwide that have large-scale and 
sustainable programs providing basic TB care in their primary health services, which are saving 
millions of lives each year. These programs provide solid foundations and models for others 
struggling to get ahead of this epidemic. But 1 must emphasize that the risks of not intensifying 
our TB efforts are real, with so many people needlessly missing out on care, and with truly 
menacing hot spots for drug-resistance. 


2 
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Countries with high TB-HIV burdens are also mounting a solid response to the joint epidemics 
with prevention and care being scaled-up, but not yet with full coverage. Many countries have 
shown they can adopt new tools, innovate delivery, reach more patients, and contain drug- 
resistant TB at low levels. 

TB interventions are cost effective and save lives. TB is the most effective health intervention 
bearing a $43 return for every $1 invested. We need revolutionary new technology and improved 
ways of delivering services. This will require intensifying basic and implementation research 
with innovation. This will be possible only through increased investments and effective 
engagements of both the public and private sectors. 

1 plan to continue conversations over the coming months with leaders on how we can truly 
activate that commitment. If we want to achieve an end to TB deaths and to the epidemic 
altogether, we'll need more investments. We'll also need progress on universal health coverage 
and poverty alleviation. 

Some people remain undiagnosed. Some find the regimen too difficult to follow or, particularly 
in the developing world, too expensive. And others become resistant to the drugs they are using. 

Tt is these people who drive me to work on this issue. Just as I’m sure they drive you. 

The world owes a great deal of thanks to Congress and the Obama Administration for making 
global health a priority. I want to personally thank this Subcommittee for its efforts to provide 
generous resources in the fight against TB. 

But this fight must also be a shared responsibility among all partners. Last week, at a Global 
Summit on TB in Cape Town, I challenged all of the global health players involved with TB to 
take a hard look at their resources and how they are being used. We need to better understand 
what is being spent on TB and match our funding against the unmet needs. By doing this, we not 
only can fill in the gaps, we can eliminate duplication and parallel systems and identify and 
engage synergies that ensure resources are truly additive. 

We need a country-by-country analysis that does a deep dive on resources and on needs. When T 
was overseeing PEPFAR, we did exactly what I am calling upon the TB community to do. And 
the results speak for themselves. I was able to find millions of dollars that I could then 
strategically invest in countries with the greatest need. I was able to make decisions based on 
impact. 

In other words, let’s ensure that low-income and the most vulnerable communities worldwide are 
first, not last, in our efforts to fight TB. 

Let’s also ensure that we are not pitting one disease against another. It does not do any good to 
rob Peter to pay Paul. We can’t save children from malaria and have them die from TB. We 
need investments across the board in global health. Investments bent the incidence curve on HfV. 
We can do the same for TB. 


Finally, it is important to note that the United States is not immune to TB. According to the 
Centers for Disease Control and Prevention (CDC), a total of 9,421 TB cases were reported in 
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the U S. in 2014, 66% of reported TB cases occurred among foreign-born persons. Furthermore, 
there were 96 eases of MDR-TB diagnosed in 2014. 

Mr. Chairman, I’d like to leave you with a story. In last month’s Tampa Bay Times, Dr. Jennifer 
Furin, a senior lecturer at Harvard Medical School, wrote an op-ed about her first-hand 
experience in dealing with children with TB in Lesotho. She writes, “1 cannot forget seeing an 
8-year-old boy as he crawled outside to play with his friends. Being on all fours was not part of 
the fun, but his only means of mobility. An infection in his loiees, cause by multidrug-resistant 
TB, left him unable to walk or stand. 

Resilient in the face of his illness, he looked to the sky with a shy grin as the other children 
shouted ‘crab, crab, come and get us, crab.’ But the playful laughter was soon replaced by 
silence: The young boy was killed by MDR-TB and his sister and mother are also ill with the 
disease.” 

Sadly, this story is heard all too often. 

We can prevent, diagnose and cure drug sensitive TB, but MDR-TB increasingly presents a 
serious challenge. 

We can do better. We must do better, but we need to act now. 

Thank you. 
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Mr. Smith. Dr. Goosby, thank you so much for your very power- 
ful insights and, again, your tremendous leadership over the years. 

With regards to new drugs and new diagnostics, I would note 
that bedaquiline is new yet it has a high toxicity, particularly to- 
ward the liver. 

And my question is, what can be done to incentivize pharma- 
ceuticals here and anywhere else in the world, particularly in Eu- 
rope where there is a highly sophisticated pharmaceutical industry, 
given this explosion of cases? 

Are there many ideas in the pipeline or compounds that are 
being looked at? And secondly, in the diagnostics — the Xpert MTB/ 
RIF — I know that the U.S. Government, and Dr. Frieden speaks 
about this in his testimony — and is being exported but waiting 
weeks or months for a diagnosis could lead to more drug resistance 
and a false diagnosis because that might be missed, the resistance 
part. 

For instance, an example at your meeting you just had in South 
Africa, was there an emphasis on new drugs and diagnostics and 
getting some of these very important new initiatives out? 

Dr. Goosby. Well, Chairman, I think you really hit one of the 
sensitive areas in the response to global TB burden, having ade- 
quate drug treatment is critical. 

As we have said, you can diagnose and treat tuberculosis for 
drug-sensitive TB. Eighty-seven percent of the time, people who 
take these medications correctly are cured with that engagement. 

It requires a 6-month treatment course but it requires, to do it 
safely, that the person be in care, linked to a monitoring and deliv- 
ery system that can monitor the effects of the drugs on especially 
the liver and kidney, and have been part of the problem in identi- 
fying, entering and retaining people effectively in care for the dura- 
tion of the need. 

That has been aided by two new drugs that, again, require con- 
tinued monitoring, that have been approved by our FDA for drug 
treatment for multi-drug and XDR resistance. 

Interestingly, they are also effective in drug-sensitive treatment 
but are being reserved for the multi-drug XDR moment. 

The ability to get people in delivery systems that can diagnose, 
resist an organism, and not inappropriately start drug-sensitive 
medications at the first initiation of treatment is the critical piece 
that must be focused on. 

The pressure to generate multi-drug resistant and XDR-TB 
comes out of individuals who take the medication inappropriately, 
go on and off of one or two of the drugs and put an environmental 
pressure on the organism to favor the resistant outbreak. 

That can be changed by better retention and better education 
continuously throughout their treatment period and the strategies 
for that have been identified but have not been brought to scale or 
sustained in the manner that is needed to prevent MDR/XDR de- 
velopment. 

The Gene Xpert is a remarkable thing. Tom will speak to this. 
It has allowed us not to have to grow and culture an organism that 
grows very slowly and takes up to 6 to 8 weeks for us to actually 
get it to grow out of culture so we can identify it and then identify 
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whether or not it contains resistance to the effective microbacteri- 
cidal drugs, INH and rifampin. 

The ability to do that with the Gene Xpert is in about 2 hours 
what had been 6 weeks routinely, plus the patient stays in front 
of you. You don’t have them go off, have to find them to bring them 
back, to interpret the results and initiate the appropriate treat- 
ment. 

So Gene Xpert is a sea change in our ability to minimize the 
pressures in the system that favored the development of resistance. 

Mr. Smith. In terms of the sea change, how many diagnostic kits 
do you think can be supplied worldwide? What is the capability? 

Dr. Goosey. I think some of my colleagues may have an answer 
to that. They are at a fraction of what they are needed in any given 
country. 

Many of the U.S. systems — PEPFAR, the USAID systems on tu- 
berculosis — have invested early on in the Gene Xpert machine to 
make their availability wider. But it is a fraction of what the total 
amount is. 

Mr. Smith. And does it detect for other antibiotics as well or just 
the one? 

Dr. Goosey. It looks for resistance to rifampin, one of the bac- 
tericidal antibiotics, and in the new formulations it will look for 
INH, rifampin and they have formulations now, cassettes that are 
being set up to look for other forms of antibiotic resistance that 
would give you a diagnosis for multi-drug and XDR-TB. 

Mr. Smith. You mentioned that more than half of the global bur- 
den of MDR-TB is borne by the BRIGS countries and other emerg- 
ing economies. You didn’t mention Brazil. Do you have some in- 
sights on Brazil? 

Dr. Goosey. Brazil is a country that is heavily burdened with 
the response to tuberculosis, again, something that is known but 
has not moved to scale yet in the country. 

They are struggling with the knowledge of how to diagnose and 
treat but not having it available to all of those in the population 
that need it. 

Their economic wobble that they are on now has created an in- 
terval in their ability to invest in it as a country and they are now 
in need of support globally to try to get over this period of economic 
decline. 

Mr. Smith. Let me just ask you with regards to so many people 
with compromised immune systems which seems to be in ascend- 
ancy — 

Dr. Goosey. Yes. 

Mr. Smith [continuing]. My wife has an autoimmune disease and 
it seems it is — there are growing numbers of those cases, which 
makes, obviously, she and so many others more susceptible. 

Do you see — as Dr. Frieden points out, there — 92, I think it was, 
was the point where we hit — you know, that we have gone down 
ever since here in the United States. 

If you could speak to this trend, it seems to be, of autoimmune 
diseases that are throughout the country, and secondly, the — if you 
could answer that and then I will do my final question and then 
go to Dr. Bera. 

Dr. Goosey. Sure. 
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Well, Mr. Chairman, I think you are right to point out that the 
susceptibility to tuberculosis goes across a spectrum of diseases 
that engage or diminish your immune system’s ability to respond 
to an infectious agent, identify the organism and clear it. 

The identification often is not the difficult part but having the 
ability for your white cells and so-called cell-mediated response to 
come in and clear that organism from the body, to sterilize it, has 
been a big part of why individuals who are immunochallenged, 
immunocompromised like with HIV, those with collagen vascular 
diseases, those who have had chemotherapy, the third trimester of 
pregnancy, and just aging as your immune system wanes, increases 
your vulnerability to developing active disease with the same expo- 
sure. 

The defect in cell-mediated response is especially bad for those 
who are HIV positive. The susceptibility to gaining an active dis- 
ease from the same exposure in an HIV-infected person has been 
estimated to be over 100 times that of the HIV negative individual 
and explains why tuberculosis remains the leading killer for HIV- 
infected people on the planet. 

Mr. Smith. I have a question. Excuse me. 

Dr. Goosey. I was just going to say the ability to identify those 
aspects of the immune response that makes them susceptible to ac- 
tive TB is a critical target for research and our ability to under- 
stand this is well within our realm of our understanding of immu- 
nology. 

But we have not applied our immunologic tools to characterize 
the more subtle responses that individuals have when exposed to 
TB in their immune system. 

NIH is now primed, as is GDC, to take those studies through to 
completion because in many ways they follow the same path that 
was used to characterize the immunologic response description of 
the natural history pathophysiology for HIV. So those labs are set 
up and ready to turn to TB. 

Mr. Smith. Last question. Since 2007, we, in the United States, 
as you know so well, have been doing very aggressive screening 
among the immigrant population — legal immigrants this is — and 
the refugees, the 450,000 immigrants and 70,000 refugees annu- 
ally, and as a matter of fact, it is so stringent that if somebody has 
TB they have to come in without it or they are inadmissible to the 
United States. 

Seven weeks ago, I held a hearing on Syrian refugees and we 
had the regional representative for the UNHCR as one of our wit- 
nesses, Pitterman, who did a wonderful job and he talked about the 
fact that the gross underfunding of the refugees including the ap- 
peals — we have more people who are displaced — IDPs or genuine 
refugees — than ever before, and yet the appeals go out for the 
UNHCR and 41, 44, 43 percent comes back so we are underfunding 
it, and that the trigger for this mass exodus into Europe and some- 
day to the United States was, frankly, the World Food Programme 
cut of 30 percent, which put a number of people to flight, thinking 
that they were hopeless. 

Huge migrations of people across borders. Many people are sick, 
compromised immunity, I would think, as a result. Since we are 
doing such robust screening on at least legal immigrants, what is 
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the U.N. looking to do with all of these mass flows of individuals 
who could be carrying these horrific diseases, putting themselves, 
their families and then anyone else with whom they have come in 
contact with at risk of getting TB? 

Dr. Goosey. Well, Chairman, you bring a terrific point forward. 
Our colleagues in the European sector as this immigration occurs 
are scrambling to try to mount a humane and responsive screening 
mechanism that allows those individuals who are suffering from 
underlying diseases that can be diagnosed and treated, those that 
indeed may afford a risk to their new population that they are en- 
tering but also afford a risk to themselves and their families, need 
to be screened for, identified, diagnosed, and treated. 

Mr. Smith. Are any countries doing that, particularly European 
countries, Germany, for example? Are they screening for TB? 

Dr. Goosey. They are doing it once people get to the country but 
are not doing it in a refugee status to the degree that they need 
to. They are at a very early stage in mounting that response. 

On the down side, they need to do more. On the up side is they 
realize that and are really working to gain a global awareness that 
results in, hopefully, investment by the global community in trying 
to put a screening capability in place. 

Mr. Smith. Is there any preliminary data from, like, Germany or 
any of the other countries that suggest that 

Dr. Goosey. You know, I am not aware of any, Mr. Chairman, 
that I would be willing to give to you at this point. But I will look 
into that and come back to you with it. 

Mr. Smith. Appreciate that. 

Dr. Bera. 

Mr. Bera. Thank you, Mr. Chairman, and again, thank you for 
your testimony. Dr. Goosby. 

As one of those young interns who started my residency negative 
on my skin tests and turned positive, I was grateful for that sur- 
veillance program. 

I was grateful that I was able to have the latent TB infection 
treated and it does talk about the importance of surveillance. 

In my public health career as chief medical officer to the pro- 
grams that I directed for Sacramento County was the refugee 
screening program, which was exactly that. 

We have a large Eastern European refugee population in the 
Sacramento area. You would have rudimentary screening in their 
country of origin so we would certainly do much more robust 
screening on arrival and, obviously, tuberculosis was one of the en- 
tities that we were looking for. 

A second program that we treated, that we had under my juris- 
diction, was the chest clinic, which was our TB surveillance pro- 
gram in Sacramento County. 

And as you have rightfully pointed out, a key component of treat- 
ing tuberculosis is not just making the diagnosis of active TB, get- 
ting the patient on the right therapy, but then making sure, and 
our program was a directly observed therapy program where you 
were sending public health nurses out there on a regular basis, ob- 
serving them take their medications, because that is the risk that 
we run — folks starting the medications, not completing therapy, 
and then we run into this issue of a limited arsenal. 
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A couple questions. You talked about Gene Xpert and the ability 
to better sort out susceptibility and sensitivity to the arsenal. I 
may have missed it. I think Chairman Smith asked the cost of 
Gene Xpert. 

Dr. Goosey. So there were the research and development costs 
and then there was the initial kind of formulation of the machin- 
ery, all of that now being tucked and settled. 

The cartridge costs started at about $24 for each sputum exam- 
ined to determine whether it was resistant, had microbacterium, 
and whether or not there was rifampin resistance. 

That now went down to $10 with investments from USAID and 
PEPFAR back in 2013 and now it is down to below $8 and with 
kind of unit price, scale-up will actually drop below that. 

Mr. Bera. And the actual machinery is of a size that you can 
have out in the field with you so if you were to take this to a ref- 
ugee camp, let’s say. 

Dr. Goosey. It is of the size that you could take out in the field. 
It is the size of a small computer about this high down there, about 
that wide. 

The cartridges, you stick them into the machine and literally it 
won’t evaluate sputum only, but spit will be good enough because 
it is a PCR-generated test. 

So you don’t have to induce sputum like you do for a normal 
smear positivity and staining exercise and that advantage alone 
makes it hugely impactful. It can run on solar power and we have 
many examples of that and doesn’t require a cold chain to keep 
specimens and store specimens. 

There is also a whole technology trying to look at how to pre- 
serve specimens without a cold chain for days that will allow for 
a pooling and aggregation of specimens so you can run batches. 

All of that technology has been worked out but has not been 
brought to scale. 

Mr. Bera. So there is a urgency of getting this to scale and get- 
ting this out to the field as quick as possible. If we think about the 
IV 2 million cases of tuberculosis, what percentage would you say 
are INH- and rifampin-sensitive versus not sensitive? 

Dr. Goosey. So of the initial cases of tuberculosis, less than 3 
percent actually are carrying MDR in the whole pool of TB and of 
the 3 percent that develop MDR about 10 percent of those cases 
can develop XDR-TB. 

Mr. Bera. Well, again, if we are thinking about a global strategy 
here, it is incredibly important that we don’t overuse our arsenal. 

Dr. Goosey. Yes. 

Mr. Bera [continuing]. Our superantibiotics here and that we ac- 
tually — again, if what you are saying is 97 percent are still sen- 
sitive to INH and rifampin, the danger we run into is that we just 
treat everything with our most effective medications and then we 
start losing those. 

And so the starting point is really getting to scale, getting this 
Gene Xpert out there into the field and recognizing that, you know, 
here is the 97 percent of folks that we can treat with our usual 
medications so we just save our latest medications for those that 
are multi-drug resistant or extremely multi-drug resistant. 
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We have seen what has happened in general as antibiotic use 
over time where we go to the next latest and greatest antibiotic 
therapy and we start to develop this drug resistance whereas we 
have got to be vigilant so, certainly, is where investing in those 
next therapies and so forth. 

We still got a good arsenal in INH and rifampin. Doesn’t mean 
we shouldn’t be investing in the next generation and the next arse- 
nal and staying ahead of this but we should make sure we are 
using the appropriate medications. 

Dr. Goosey. Your background speaks to your wisdom with that. 
You are absolutely right. 

Part of our task is to be excellent in making the diagnosis and 
identifying those who are carrying a resistant organism and then 
putting them on the appropriate medication, not inappropriately or 
unnecessarily using the medication that we want to reserve for 
those who, indeed, hold a resistant organism. 

I think that your time in Sacramento showed you how easy and 
with all the well meaning in the world you can do that and I be- 
lieve that the widely available ability to diagnose MDR or XDR- 
TB will preempt that evolution. 

Right now, we have a moment to prevent that evolution from 
going is your point. I completely agree with you, and the urgent 
need for drugs in the pipeline and for other diagnostics to continue 
to be on the working table is also evident to all of us who have 
done this a long time and that we see how fragilely we are stand- 
ing on a precipice that we could go over and never be able to re- 
cover from. 

Mr. Bera. Chairman Smith alluded to the fact that we have got- 
ten ahead of this in the United States. But would you articulate 
why folks here domestically have to be concerned with, you know, 
the emergence and escalation of TB around the world? 

Dr. Goosey. Well, I think the next two speakers are expert in 
this threat. Our ability to move people in hours from one area of 
the world to another is well established — airplanes — and an air- 
borne disease such as tuberculosis is in its ability to spread affords 
a real threat in that regard. 

It is shortsighted to think that we need to wait until a person, 
a patient, comes in from a foreign life where TB is endemic and 
they are infected and then manifest with symptoms here in this 
country. 

We have to be vigilant but compassionate in our ability to iden- 
tify, enter and retain these patients and people in care and serv- 
ices. 

Our country has open arms in the immigration sense. This is a 
threat that makes us question if we are doing this correctly. But 
we are smart enough to figure out how to do it safely. 

Mr. Bera. Great. And, again, just for the domestic audience, 
while we may think of tuberculosis as a disease that infects lower- 
income immigrant populations, et cetera, what we know, since it is 
an airborne disease, having done some of these epidemiologic sur- 
veys, when you get these outbreaks it is not limited to those popu- 
lations. 

It spreads, and it is much better to prevent and get ahead of this. 
It can affect anyone. 
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Dr. Goosey. Absolutely right. Absolutely right. 

Mr. Bera. Well, thank you for being here. 

Mr. Smith. Mr. Engel. 

Mr. Engel. Thank you. Okay. That is better. 

Thank you. Thank you, Mr. Chairman, and I also want to thank 
our ranking member. Congresswoman Bass, and our witnesses for 
appearing here today. 

I am the ranking member of the entire committee of the House 
Committee on Foreign Affairs but also have done a lot of work on 
the fight against tuberculosis. It has been a priority for me for a 
long time. 

So many people around the world needlessly suffer from this dis- 
ease and investing in diagnosis and treatment helps build healthier 
communities in the developing world, something I tried to achieve 
through the Stop TB Now Act, much of which became law in 2008. 

We know that healthier communities are stronger and more 
prosperous, so for me this is a foreign policy priority as well as a 
global health priority. 

We like to think of tuberculosis as a disease quickly becoming 
part of the past and, after all, we have made wonderful strides in 
the fight against TB. But between 2000 and 2014, effective diag- 
nosis and treatment accounted for 43 million lives saved. That is 
great. 

Since I came to Congress nearly 27 years ago, the worldwide TB 
death rate has dropped by nearly 50 percent and here in the U.S., 
the number of annual deaths due to TB has dropped by two-thirds 
just since 1992. 

And we know how to diagnose this disease. We know how to cure 
it. So in some ways we seem to be headed in the right direction 
when it comes to wiping out tuberculosis. 

But the reality, however, is that TB has become the number one 
infectious killer worldwide. One and a half million people, includ- 
ing 140,000 children, died from TB last year, and during that same 
period, nearly 10 million people became infected with the disease, 
and nearly V 2 . million developed multi-drug resistant TB, and we 
know people fighting HIV/AIDS also are very prone to getting TB 
as well. 

So while we have made real progress fighting tuberculosis, we 
need to stay focused and finish the job. So I thank you. Doctor, for 
all the good work that you do. 

Obviously, we need to be clear-eyed about the challenge that re- 
mains, set ambitious goals and do what it takes to reach these 
aims. For example, I am glad that the U.N. included the fight 
against TB in its sustainable development goals. 

Ending the global TB epidemic by 2030 won’t be easy but it is 
a good first step that the U.N. is prioritizing this effort. And let me 
just say finally as the co-chair of the TB Elimination Caucus, I will 
continue talking about this issue and pushing for robust invest- 
ment in TB research and treatment. 

I am pleased that this subcommittee is taking the time to exam- 
ine this problem. I look forward to a good discussion. I thank you 
for your partnership. 

Doctor, thank you and all the other people, even in the audience, 
who have worked so hard and made this a priority in their lives. 
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I yield back. Thank you for giving me the opportunity today. 

Mr. Smith. Thank you very much, Ranking Member Engel, and 
another example where there is just close bipartisanship, coopera- 
tion and support, the way it ought to be, and I want to thank my 
good friend for his leadership for these many, many years. 

I would like to ask you just finally, and maybe you can get back 
to us on this, but as you come across members of Parliament, exec- 
utive branch members that you think we might liaison with and 
talk to and try to get a stronger concerted effort, please let us 
know. 

I chair the delegation to the Organization for Security and Co- 
operation in Europe Parliamentary Assembly. I work on trafficking 
and a whole host of issues, and I often find when you bring up an 
issue like this they say oh, Joe or Jim or Mary, they work on this 
too — you ought to talk to them. 

And since you are in contact with them all the time it would be 
an open door invitation for us to work with like-minded parliamen- 
tarians. 

Thank you again. 

Dr. Goosey. It was a pleasure. Chairman. Thank you so much. 

Mr. Smith. Thank you. Dr. Goosby. 

The briefing now comes to an end and pursuant to notice now 
call to order the hearing. Let me now invite to the witness table 
our second panel, beginning with Dr. Tom Frieden, who has been 
the Director of the Centers for Disease Control and Prevention 
since June 2009 and has dedicated his career to fighting infectious 
and chronic diseases both here in the United States and abroad. 

He led New York City’s program that controlled tuberculosis and 
reduced multi-drug resistant cases by 80 percent. He worked in 
India as well for 5 years helping to build a tuberculosis control pro- 
gram that has saved nearly 3 million lives. 

As the commissioner of New York City’s Health Department Dr. 
Frieden led programs that reduced illness and death and increased 
life expectancy substantially. 

He is a recipient of numerous awards and honors, has published 
more than 200 scientific articles, has previously testified before this 
subcommittee and we welcome him back. 

And then we will go to the Honorable Ariel Pablos-Mendez, who 
is the Assistant Administrator for Global Health in USAID, a posi- 
tion he assumed in August 2011. 

Dr. Pablos-Mendez joined USAID’s leadership team with a vision 
to shape the Bureau for Global Health’s efforts to accomplish a 
measurable and sustainable impact on the lives of people in devel- 
oping countries, and he has been doing that and doing it extremely 
well. 

Prior to joining USAID, he worked on global health strategy and 
the transformation of health systems in Africa and Asia. 

He has also served as the Director of Knowledge Management at 
the World Health Organization. Dr. Pablos-Mendez is a board-cer- 
tified internist and until recently was a professor of clinical medi- 
cine and epidemiology at Columbia University. 

Dr. Frieden, the floor is yours. 
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STATEMENT OF TOM FRIEDEN, M.D., DIRECTOR, CENTERS 
FOR DISEASE CONTROL AND PREVENTION 

Dr. Frieden. Thank you very much, Chairman Smith and Con- 
gressman Engel, for your interest and leadership addressing this 
and other critically important global health issues. 

I am here as CDC Director but I have spent much of my career 
working on the issue of tuberculosis and support for tuberculosis 
patients. I would like to tell you about one of them. 

In the early 1990s, while I was working as an epidemic intel- 
ligence service officer and then director of the Bureau of Tuber- 
culosis Control program in New York City, I treated a young man 
from Kerala, India. 

He had what we would now call extensively drug-resistant tuber- 
culosis, or XDR-TB. I treated him for close to 2 years. He required 
the resection of part of his lung, experimental treatment, and treat- 
ment with injectable antibiotics, which his wife, fortunately a 
nurse, was able to provide for him for a period of well over 18 
months. 

Fortunately, he was able to be cured of his disease. At that time 
many years ago it cost over $100,000 for his care. Years later, 
while working on secondment from CDC to the World Health Orga- 
nization in India, I was able to go to his home village in Kerala 
where we were able to establish a program that would have pre- 
vented his case of multi-drug resistant tuberculosis for $10. 

In New York City, we documented the largest outbreak of multi- 
drug resistant tuberculosis to have ever occurred in this country 
and we also documented its very rapid control, and that brings me 
to the three key points I would like to make about tuberculosis. 

First, it is a big problem, second, we can stop it, and third, the 
CDC plays a pivotal role in that global effort. It is a big problem, 
as you know. Last year, IV 2 million people died from a disease that 
is virtually 100 percent curable. 

In addition, we are seeing increase in drug-resistant strains of 
the organism and this is a reflection not only of a failure of effec- 
tive programs but also of a failure of a investment and coordina- 
tion. 

Tuberculosis affects society and increases poverty. It is also a re- 
flection of challenges that countries have to support patients and 
effective health systems. 

If you look at the countries where tuberculosis is spreading most 
widely, they have the combination of poverty, HIV, in some cases 
a government system that is not providing as effective care as it 
can, in some cases a private healthcare system that is providing 
chaotic and irrational treatments for tuberculosis. 

And as a result of that, you are seeing lots of spread in commu- 
nities in the healthcare systems. And one thing to really emphasize 
is the risk of spread within healthcare facilities. 

Both Dr. Bera and Dr. Goosby commented on having become in- 
fected with tuberculosis during their training. I have too, I men- 
tioned that I am a member of that club as well, having become in- 
fected working in a tuberculosis clinic in New York City. Again, 
preventive treatment has greatly reduced my risk of ever devel- 
oping the disease in the future. 
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But that is just an example of what happens. Around the world, 
people with HIV get infected in hospitals and go on to develop dis- 
ease. 

In New York City in the early 1990s, we were able to show with 
one of the first molecular epidemiological studies ever done of tu- 
berculosis that a large proportion of cases — in fact, perhaps even 
more than half of all of the multi-drug resistant cases in New York 
City at that time, were picked up in the hospital. 

So the first point is it is a big problem. The second point is that 
we can stop TB. We need political will. We need to build on mo- 
mentum. We need investment. We need commitments that are 
matched by resources, both from within countries multilaterally 
and bilaterally. 

We also have better diagnostics now and as I, and as you men- 
tioned, Mr. Chairman, we have gone from 2 months to 2 days to 
the diagnosis of multi-drug resistant tuberculosis and there are 
many different technologies. 

Gene Xpert is one very strong one that is being used for TB and 
other pathogens. There are others as well and there will be others 
coming down the pike. 

In the U.S., we are using forms of sequencing large parts of the 
TB genome to be able to get resistance testing to first- and second- 
line drugs, at least on a preliminary basis, in real-time throughout 
the U.S. and that has been a very successful pilot. 

We also need to improve the treatment and the treatment of pa- 
tients as the VIP of the program. TB patients all over the world 
don’t get the services they need to complete treatment and that is 
not just bad for them and their families. 

That is bad for all of us. That is why the TB patient has to be 
the VIP of the program and effectively manage programs to treat 
them as such. 

We also need to ensure that there is effective supervision and the 
core technical excellence continues. We continue to hear all too 
often about medications not being available, diagnostics not being 
available, patients not being supported through the course of their 
treatment. 

And, of course, we need continuous innovation. We have the tools 
we have today because of innovations. We will have better tools if 
we continue to innovate. 

At CDC within this country we coordinate a network of experts 
in the treatment of multi-drug resistant tuberculosis with extensive 
experience. This includes physicians, laboratory workers, public 
health outreach workers, public health nurses, implementation ex- 
perts, and others. 

We have a very successful program, as you mentioned, Mr. 
Chairman, on refugee and immigrant screening. It is really a triple 
win. 

What we have done is to strengthen the diagnostic and treat- 
ment capacity in countries all over the world. That means that not 
just for immigrants and refugees but for other people in those 
countries there is the better opportunity to be accurately diagnosed 
and effectively treated. 

It is a win for these individuals because they are more likely to 
be cured and it is a win for the U.S. because we have been able 
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to treat just over the last 2 years close to 3,000 patients around 
the world who didn’t come here with tuberculosis. This is a very 
successful and cost-effective program. 

We also have at CDC unique expertise in areas such as infection 
control where we are hoping to reduce the risk that people will pick 
up tuberculosis in clinics and hospitals all around the world and 
a unique opportunity to advance research. 

We have been in our laboratory validating and extending and 
creating some new tools for diagnostics. Some of the drugs that are 
currently being used were first studied in our own laboratory and, 
of course, we all hope that at some point in the future there will 
be a vaccine for tuberculosis, although at present we have nothing 
to offer beyond a vaccine that protects children against some forms 
ofTB. 

Also, with support from Congress we are expanding the Global 
Health Security Agenda and in this regard expanding programs to 
track and stop drug-resistant bacteria, including tuberculosis. 

And, of course, the PEPFAR program, which Dr. Goosby ran for 
many years, is critically important in providing treatment for HIV, 
which will reduce the rate of TB, and for TB, which is the most 
deadly opportunistic infection among people living with HIV, kill- 
ing nearly one-third of the people with HIV who die each year. 

In conclusion, there is one core fact I would like us always to re- 
member about multi-drug resistant tuberculosis and drug-resistant 
tuberculosis in general, and it is this: No program can treat drug- 
resistant tuberculosis faster than a poorly organized program can 
spread and create drug-resistant tuberculosis. 

Therefore, it is essential that we focus on the core aspects of pro- 
viding high-quality diagnosis and treatment to all patients with tu- 
berculosis, those susceptible to tuberculosis, and those with drug- 
resistant tuberculosis. 

TB is nearly 100 percent curable, but the biggest challenge to tu- 
berculosis control and prevention and elimination efforts is the 
challenge of persistence — that individual patients, when their 
symptoms resolve, programs when it is no longer on the headlines, 
physicians when they are no longer thinking of it, will not sustain 
the programs needed to sustain the progress which we can achieve 
to stop tuberculosis. 

And we look forward at CDC to continuing to work with Con- 
gress, with our agency partners from throughput the U.S. Govern- 
ment, and with partners from affected countries and around the 
world to accelerate the cure and eventual elimination of tuber- 
culosis. 

Thank you. 

[The prepared statement of Dr. Frieden follows:] 
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House Foreign Affairs Committee, 

Subcommittee on Africa, Global Health, Global Human Rights, and International Organizations 

December 8, 2015 

Statement of Dr. Thomas R, Frieden, M.D ,, M.P.H. 

Director, Centers for Disease Control and Prevention 


I. Introduction 

Chairman Smith, Ranking Member Bass, and Members of the Subcommittee, thank you for inviting me to testify 
on drug-resistant tuberculosis (TB) prevention and control. I am Dr. Tom Frieden, Director of the Centers for 
Disease Control and Prevention (CDC) within the Department of Health and Human Services (HHS). It is my 
pleasure to be here to discuss with you CDC's role in the response to drug-resistant TB in the United States and 
globally. 

As you know, I come before you today in my capacity as the Director of the Federal public-health agency 
charged with preventing and ending TB, working in partnership with other Federal, state and local agencies in 
the United States and around the world. 

My career in public health has been shaped and defined to a large degree by a connection to TB. I have seen, 
first-hand, the emotional and financial toll drug-resistant TB can take on a community, and that TB respects no 
borders - TB anywhere is TB everywhere. I have edited a book on TB prevention and control and contributed to 
more than 120 journal articles, book chapters and other publications on this topic. I have overseen the 
treatment of more than 1,000 patients with multi-drug resistant (MDR) TB, and have personally investigated and 
helped to stop outbreaks of MDRTB affecting hundreds of patients in the United States- the largest MDRTB 
outbreaks this country has ever experienced. 

The spread of MDR TB and extensively drug-resistant (XDR) TB is a global health security concern worldwide, 
threatening decades of progress in TB prevention and control. Even in countries with a low TB burden such as 
the United States, MDR TB cases strain the public health system. It is a struggle to fund and maintain a steady 
supply of the very expensive drugs needed for these cases that are rare in the United States. I know from first- 
hand experience how criticai it is that we address the looming crisis of drug-resistant TB immediately by helping 
vulnerable nations build capacity in core public health competencies: tracking disease, building strong 
laboratory systems, setting up responsive Emergency Operations Centers, and training a public health 
workforce. 

TB has been treated for decades by a combination antibiotic and anti-infective medicine, so-called first line 
drugs, isoniazid and rifampin. Drug-resistant TB occurs when the TB bacteria adapt to the drugs used to treat it, 
making them ineffective. TB caused by strains of the bacteria that are resistant to the two most effective, first- 
line drugs - isoniazid and rifampin - is called multidrug-resistant (MDR) TB. MDR TB strains that are also 
resistant to second-line drugs, including a fluoroquinolone and at least one of the three injectable 
medications (amikacin, kanamycin, or capreomycin) are called extensively drug-resistant TB (XDR TB). XDR TB is 
a less common type of MDR TB, making up about 10 percent of all MDR TB cases. XDR TB was identified by CDC 
epidemiologists who had been consulted on treatment plans for TB patients who were resistant to not only the 
traditional TB therapy, but also the regimen used to treat MDR TB in 2004-2005. Seeing a pattern, CDC and the 
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World Health Organization (WHO) surveyed leading international TB reference labs in search of this 
phenomenon, which they found on every continent except Antarctica. 

Imagine for a moment you have MDR TB - one of the nearly 500,000 people each year who become sick with 
strains of TB resistant to our best drugs. You face two years of treatment, during which time you will see a 
health provider nearly every day and receive 250 injections and 15,000 pills. The drugs that are most likely to 
cure you can have long-term side effects such as hearing loss. Treatment will cost 8 times more than the 
treatment for drug-susceptible TB, while treatment for XDRTB can reach almost a half a million dollars (or 
nearly 30 times the cost of drug susceptible TB treatment) in the United States. Now consider that if you 
actually receive such treatment, you are one of the lucky ones. Globally today, only about 1 in 5 people with 
MDRTB receive appropriate treatment, and only half of those are cured. 

I cared for a TB patient for almost two years. He came to the United States from a rural area in Kerala, India. He 
developed what we would now call extensively drug resistant TB, or XDR TB. His infection was very difficult to 
treat, although he was very willing to be treated. His disease was so bad that we had to remove part of one lung 
and try experimental treatments. He needed an intravenous medication given to him for about a year, which 
luckily his wife, a nurse, could administer. 

Twenty years ago this treatment cost more than $100,000. Today, it would cost as much as five times that 
amount. Years later, I went to India where I helped the Government of India (GOI) and the state government of 
Kerala implement a program in his village that could have prevented his case of drug resistance for $10. If we fail 
to stop the emergence of drug resistance anywhere, all of us are at risk. 

II. Scope of TB: Burden of drug-resistant TB in the United States and Globally: 

Before we can understand the problem before this Subcommittee today - the threat posed by drug-resistant TB 
- we need to understand tuberculosis in its broader context. TB is an airborne infectious disease that is spread 
from person to person, usually through coughing. A person exposed to TB is at risk of becoming infected with 
TB, a state known as latent TB infection, where the bacteria is dormant and does not immediately cause illness 
or infectiousness. WHO reports that one in every three people around the world is infected with dormant TB 
bacteria. I was infected with the tuberculosis bacteria while working in tuberculosis treatment centers in New 
York City before there was effective infection control. People infected with TB bacteria have an approximately 
10 percent lifetime risk of developing active TB disease, developing symptoms, and potentially becoming 
infectious to others. The risk of developing active TB disease goes up dramatically for people with weakened 
immune systems, such as those with HIV, for example. Only when the bacteria become active do people 
become ill with TB. Appropriate treatment with effective drugs therapy will prevent the transition from latent TB 
infection to active TB disease. If not treated properly, TB disease can be fatal or develop resistance to the drugs 
used to treat it. Currently, drug susceptible TB, TB that is not resistant to first-line drugs, can be treated with six 
to nine months of therapy, including isoniazid and rifampin, a combination antibiotic and anti-infective 
medicine. This treatment cures more than 95 percent of patients. 

In the late 19th and early 20th centuries, TB was one of the leading causes of death in the United States and 
Europe. Less crowded housing, improved nutrition, isolation of patients in sanatoria, development of effective 
TB drugs in the 1940s and other public health interventions led to a steady decline of TB in the United States and 
other industrialized countries; however, in much of the rest of the world TB remains a critical public health 
problem. 

In 2014, 9.6 million people around the world developed TB disease. WHO recently announced that TB ranks 
alongside HIV as the leading cause of death from an infectious disease worldwide, claiming 1.5 million lives in 
2014 alone, despite being nearly 100 percent curable. The disease is particularly deadly for people living with 
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HIV, whose weakened immune systems make them more susceptible to developing, and dying from, active TB. 

In 2014, 12 percent of all new TB cases were among people living with HIV, and 400,000 persons living with HIV 
died of TB - approximately one third of all deaths among people living with HIV. 

In the United States last year there were 9,421 newTB cases, the 21st consecutive year of declining incidence 
due to intensive control efforts rigorously applied at the local, state, and national levels. Stewardship of 
antibiotics used against TB, completion of therapy among persons diagnosed with TB, contact investigations, 
and laboratory support have enabled us to prevent this problem from becoming widespread in the United 
States. However, any weaknesses in our public health system can easily be exploited by an airborne pathogen 
such as TB. 

WHO estimates that globally last year there were nearly 500,000 MDR TB cases, approximately 50,000 cases of 
XDRTB, and 190,000 deaths from MDRTB and XDRTB. In contrast, intensive control efforts in the United States 
have resulted in a decrease in TB and MDR TB cases, which fell from approximately 400 per year in the early 
1990s to fewer than 100 per year since 2012. The epidemiology of these cases also changed: of the total number 
of reported primary MDR TB cases, the proportion occurring in foreign-born persons increased from 
25 percent (103 of 407) in 1993 to 85 percent (57 of 67) in 2014. Between 1993 and 2014, a total of 74 cases of 
XDR TB were reported in the United States to CDC. 

While there were few cases of MDR TB in the United States, each case requires lengthy treatment regimens with 
drugs that are difficult to take and often have serious adverse effects, imposes high costs on the health care 
system and society, and has a mortality rate that is much higher than for drug susceptible TB cases. These drug- 
resistant strains are transmitted in the same manner as drug-susceptible TB, but they have lower cure rates. 

III. Causes 

How did we get here? The most important thing to understand about the cause of MDR TB is that it results from 
an ineffective treatment program, insufficient infection control, or both. Breakdowns in the clinical and public 
health care systems cascade lead to antibiotic resistance, and the same is true for TB. Antibiotic resistance is 
now recognized as a global priority. 

Drug resistance develops when patients receive incomplete or inadequate treatment. Treatment of drug 
susceptible TB requires at least six months of treatment with four different antibiotics. This regimen was 
developed to assure that all the bacteria in the person's system are killed. However, if this regimen is 
interrupted, only some of those TB bacteria are killed. Others are able to withstand the partial treatment and 
continue to grow, selecting for resistance to drugs In the Incomplete regimen. Patients whose treatment Is not 
completed can relapse, die, or develop drug-resistant strains of bacteria, which can then be passed to other 
individuals, generally through coughing. 

These circumstances are more likely to arise in the context of under-resourced public health systems and 
ineffective national TB control programs, which are often unable to consistently apply the fundamentals of TB 
control. While the co-epidemic of TB and HIV has fueled the spread of TB in many parts of sub-Saharan Africa 
where drug resistance is a growing problem, MDR TB is also concentrated in countries with low HIV burdens 
where investment in TB control has been uneven in the past. In fact, more than half all cases of MDRTB occur in 
India, China, and the Russian Federation. 

No program, no matter how well funded, can treat MDR TB faster than a poorly functioning program can create 
and spread MDRTB. We must never lose sight of the need to continue to improve treatment of the majority of 
patients, because, if they are not effectively treated today, they will have, and spread, MDRTB tomorrow. Gaps 
at any point in the public health system - from rapid and accurate diagnosis of resistance, to providing patients 



25 


4 


with effective drugs under a regimen of patient-friendly directly observed therapy, to effective infection control 
to prevent transmission - contribute to the development and spread of drug-resistant TB. These gaps can be 
closed. Strong public health systems can address the barriers that fuel resistance if they have a well-functioning 
surveillance network, solid laboratory capacity, and a trained health workforce to implement the fundamentals 
of TB control. 

The TB resurgence that occurred from 1985-1992 In our country provides a clear example of how outbreaks of 
drug-resistant TB can develop. From 1953, when the current U.S. TB surveillance system was established, 
through the mid-1980s, TB cases in the United States declined steadily, from approximately 83,000 to 22,000 
new cases per year. However, in 1985 CDC began documenting increases in TB incidence. Factors associated 
with this increase include the dismantling of TB programs, which occurred when health departments stopped 
receiving TB-categorical funds and shifted resources to other public-health activities. Other factors included the 
burgeoning HIV epidemic, increased immigration from countries with high TB incidence rates, the spread among 
homeless people, lack of infection-control precautions in healthcare settings, and the occurrence of MDR TB at a 
time when the laboratory capacity to readily identify these strains was inadequate. After the resurgence of TB 
and spread of MDR TB in the early 1990s, Congress appropriated additional funding to CDC to support TB 
programs, laboratories, and research. CDC provides funding for state and local TB programs in all 50 states, 10 
major cities, and eight territories. This funding supports the capacity to screen people who have been exposed 
to infectious disease, treat those with latent TB infection and TB disease, manage patient care, and carry out 
programs including effective contact investigations, surveillance, and outreach. Since the TB resurgence peaked 
in the United States in 1992, the number of TB cases reported annually has decreased by 65 percent. 

IV. Complexities of Diagnosing and Treating Drug-Resistant TB 

Detecting MDR TB is challenging primarily because traditional diagnostics used in much of the world - such as 
smear microscopy and drug-susceptibility testing from culture - are either unable to detect drug resistance or 
take weeks to months to provide an accurate diagnosis. This causes delays in diagnosis and treatment that 
undermine our ability to break the cycle of transmission. In many parts of the world, drug-resistant TB is only 
suspected when a patient fails to respond to therapy for drug-susceptible TB after months of treatment. Delay 
in testing leads to inappropriate therapy that itself can create increasingly drug resistant strains and substandard 
patient care. 

There have been many advances in diagnostics in the past five years. CDC Is working to increase the use of 
these new diagnostics and make them available to high-burden countries around the world. For example, Xpert 
MTB/RIF® is an automated molecular diagnostic that can diagnose TB and resistance to rifampicin - one of the 
first-line anti-TB drugs - within two hours. This new diagnostic holds great promise in enabling rapid detection 
of drug resistance, and the U.S. Government has led the global effort to scale up access to this test. The increase 
in the proportion of drug-resistant TB cases diagnosed and started on treatment over the past several years is 
largely attributable to the scale-up of this test. But it is expensive and still does not provide the cheap, point-of- 
care diagnosis of all forms of drug resistance that would be optimal to accelerate control of drug-resistance. 

In the United States, state and local TB programs conduct culture-based tests for TB and drug susceptibility 
testing for positive isolates to determine whether they can be treated with isoniazid, rifampin, and other first- 
line drugs. Drug susceptibility results are reported each year to CDC. In 2014, the drug susceptibility testing rate 
in the United States was 96.2 percent, and this level of coverage allows CDC to track forms of resistance and 
ensure that patients with drug-resistant strains are detected and started on appropriate therapy. These 
laboratory technologies require six weeks to determine how the bacterial colony will react to various anti-TB 
drugs. In 2009, CDC began to provide molecular detection of drug resistance (MDDR) service to states. The 
molecular detection methods allow bacterial DNA to be examined for mutations associated with drug resistance. 
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producing actionable results in a few days. This enables clinicians to prescribe second-line drugs for a patient 
with MDRTB orXDRTB. 

Thanks to new Advanced Molecular Detection (AMD) funding provided by the Congress in FYs 2014 and 2015, 
CDC is building capacity in State public health laboratory programs to conduct Whole Genome Sequencing of 
Mycobacterium tuberculosis, (Mtb). Whole Genome Sequencing is a powerful tool that examines the entire 
genome of Mtb and provides higher resolution as compared to conventional genotyping methods. This is useful 
in refining strains of Mtb that are circulating among populations experiencing large outbreaks. 

But the challenges continue. Even after the disease has been found and confirmed, patients, physicians, nurses, 
and outreach workers face other daunting challenges. 

MDRTB and XDR TB are far more difficult to cure than drug-susceptible TB. It generally requires 18-24 months 
of treatment with four to six drugs {i.e., first-line drugs to which the patient is still susceptible plus an injectable 
agent, a fluoroquinolone, and other second-line drugs as needed). These drugs are less effective and more 
toxic, leading to a series of adverse side effects, some of which may be permanent, such as hearing loss. The 
first new drug that operates via a new mechanism of action for the treatment of TB approved in over 40 years is 
bedaquiline fumarate. As part of a combination minimum four-drug therapy, this new drug is used for the first 
24 weeks of treatment for some M DR TB patients. Though it represents a new class of drugs, it still requires that 
patients complete an entire 18 to 24 month treatment regimen. Like other anti-TB drugs, this drug may be 
poorly tolerated and result in adverse side effects such as liver toxicity, or cardiac toxicity.^ 

Drug-resistant TB also takes an economic toll. The cost of treating MDRTB and XDR TB is significantly higher 
than the cost of the first-line regimen used for drug susceptible TB. More than 75 percent of patients with drug- 
resistant TB in the United States require hospitalization and isolation, at least during the initial phase of 
treatment. Also, anti-TB drugs are now off-patent and vulnerable to shortages caused by problems in 
manufacturing and distribution. Costs for these drugs can fluctuate wildly. Earlier this year, the price of 
cycloserine jumped 2,000 percent after its manufacturer and distributor sold the rights to another company. 

The rights were subsequently returned to the original owner and now it is $27 per tablet, double the original 
cost. Treatment costs in the United States average $150,000 per MDR TB patient and $482,000 per XDR TB 
patient. In comparison, costs are estimated at $17,000 per non-MDR TB patient. ^ The 373 MDR/XDR TB cases 
that occurred during 2005-2007 cost the U.S. health care system an estimated $53 million. The public sector 
incurred 80% of the MDR TB costs and 100 percent of the XDR TB costs.* 


V. CDC's response to drug-resistant TB in the United States and around the world 

The United States Government is a global leader in combatting TB. We are actively engaged in implementing 
international TB control plans, including the Stop TB Partnership's Global Plan to End and the World Health 


^ CDC. Provisional CDC Guidelines for the Use and Safety Monitoring of Bedaquiline Fumarate (Sirturo) for the Treatment of 
Multidrug-Resistant Tuberculosis. MMWR 2013; 62(RR09);1-12. 

^ Marks SM, Flood J, Seaworth, Hirsch-Moverman Y, Armstrong L, Mase S, Salcedo K, Oh P, Graviss EA, Colson PW, Armitige 
L, Revuelta M, Sheeran K, and the TB Epidemiologic Studies Consortium. Treatment Practices, Outcomes, and Costs of 
Multidrug-resistant and Extensively Drug-resistant Tuberculosis, United States, 2005-2007. Emerging Infectious Diseases. 
2014;20{5):812-820. 

* Marks SM, Flood J, Seaworth, Hirsch-Moverman Y, Armstrong L, Mase S, Salcedo K, Oh P, Graviss EA, Colson PW, Armitige 
L, Revuelta M, Sheeran K, and the TB Epidemiologic Studies Consortium. Treatment Practices, Outcomes, and Costs of 
Multidrug-resistant and Extensively Drug-resistant Tuberculosis, United States, 2005-2007. Emerging Infectious Diseases. 
2014;20{5):812-820. 

'' http:./Avvvw.stQptb.org/glQb3l/pian./plan2/ 
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Organization's End TB Strategy,^ which identifies key interventions and ambitious targets for the global 
community to End TB by 2035. CDC was a founding member of the "Green Light Committee," WHO's initiative 
to scale-up treatment for M DR TB in 2000. Additionally, CDC has been closely involved in the efforts of the WHO 
and the Global Fund to Fight AIDS, TB, and Malaria in the development of standards and policies to improve 
control of MDR TB. These partnerships are critical to translating evidence into action as we develop novel 
strategies and approaches to find, cure, and prevent TB and MDR TB. 

For CDC, addressing the crisis of MDR TB is a frontline endeavor. Our goal is to find, cure, and prevent TB at 
home and abroad. CDC strongly believes that core public health capabilities - particularly improved disease 
surveillance, laboratory capacity, response capabilities, and a trained public health workforce - are critical to 
addressing drug-resistant TB and ensuring that the fundamentals of TB control are consistently and effectively 
applied. 

The missions of the U.S. Federal agencies working on TB must be aligned and cover all aspects of biomedical, 
operational, domestic and international public health research, response, and program implementation. CDC is 
the lead agency for domestic TB prevention and control efforts. Domestically, CDC carries out TB prevention, 
control, and laboratory services in partnership with stale and local health departments. In the area of research, 
clinical studies funded through the TB Trials Consortium (TBTC), CDC and international and domestic research 
partners are seeking to shorten TB treatment and address the significant limitations of current therapies— 
including harmful adverse effects— and improve therapy for children; people with HIV infection, diabetes, other 
co-morbidities; and people with drug-resistant TB. In 2011, CDC published results from a major TBTC study 
showing that once-weekly isoniazid and rtfapenline for three months by directly observed therapy is safe and 
effective for treating latent TB infection and preventing the development of TB disease. In addition to clinical 
trials, CDC supports the TB Epidemiologic Studies Consortium (TBESC), which applies epidemiologic, behavioral, 
economic, laboratory, and operational research to improve programmatic efforts in TB elimination. TBESC 
focuses on approaches to diagnosing and treating people with latent TB infection to prevent future cases of TB 
disease. 

CDC also works to prevent the importation of TB into the United States in multiple ways, including the 
administration of regulations that govern the health screening of approximately 450,000 immigrants and 70,000 
refugees annually. Immigrants and refugees are subject to a medical examination overseas, which includes 
screening for active TB. Beginning in 2007, CDC rolled out new and more stringent TB screening requirements. 
Drug susceptibility testing is also required, so that applicants with drug resistant tuberculosis are identified. All 
U.S. -bound immigrant visa applicants and refugees diagnosed with tuberculosis overseas must complete 
treatment to cure their TB prior to entry into the country. These initiatives have been a win-win-win; resulting in 
improved tuberculosis diagnosis and treatment services in many countries, more rapid diagnosis and effective 
treatment of people with TB, and in California public health officials have documented a nearly threefold 
reduction in the percentage of prospective immigrants and refugees coming to the United States through 
California with active tuberculosis following implementation of these screening enhancements. 

In combating TB globally, CDC partners with other U.S. Government agencies, multilateral institutions, and 
ministries of health to provide technical support and lead critical research to identify innovative strategies and 
approaches to control TB around the world. Globally, CDC, is on-the-ground to address TB in more than 30 
countries, conducting research, assisting with policy development, and sharing technical expertise with our 
global partners. Through partnerships with USAID and other federal agencies, the U.S. President's Emergency 
Plan for AIDS Relief (PEPFAR) and the Global Health Security Agenda platforms, CDC is addressing some of the 
critical gaps affecting TB control and antimicrobial resistance efforts around the world. A whole-of-Government 
approach is critical to the global fight against TB. Achieving maximum impact will require more effective 


^ h ttp:/ /www.who.int/tb/post2Q15 strategy/en/ 
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interagency collaboration to promote synergies, avoid duplication of efforts, leverage specific agency expertise, 
and assure a comprehensive response to the TB epidemic. 

In support of the PEPFAR 3.0 strategy - the right intervention, at the right place, at the right time - CDC is 
implementing innovative approaches for active case finding, rapid HIV and TB treatment, linkage and retention 
in care, and service integration. The strategy dovetails well with the UNAIDS 90-90-90 targets: people living with 
HIV need access to effective HIV treatment to survive MDR TB or XDR TB. 

Through PEPFAR, CDC works directly with Ministries of Health to expand laboratory capacity to diagnose all 
forms of TB and drug-resistant TB quickly and accurately. CDC was involved in the initial field evaluations of 
Xpert MTB/RIF, a testing platform for the detection of TB and rifampicin-resistant TB - a proxy for multidrug 
resistant TB. CDC has supported implementation, quality assurance and monitoring and evaluation of this novel 
technology In more than 20 countries. CDC has worked with other technical leads in developing how to best 
deploy and optimally use Xpert MTB/RIF. Globally, approximately 20,000 GeneXpert machines have been 
deployed to countries and as of March 2015, the ten millionth test was completed. 

CDC further strengthens the laboratory capacity of PEPFAR countries. Working together with WHO-AFRO and 
the African Society for Laboratory Medicine, CDC introduced systems for lab quality and accreditation via two 
important programs: Strengthening Laboratory Management Toward Accreditation, and Stepwise Laboratory 
Quality Improvement Process Towards Accreditation. Such processes assure clinicians and patients that their 
laboratory will be able to accurately and reliably detect drug resistant TB to guide treatment decisions. 

Currently, more than 600 TB, HIV, and other public health laboratories from 47 partner countries have 
implemented these accreditation programs, many making measurable progress towards accreditation. 

TB control can also be advanced through the Global Health Security Agenda (GHSA). Health security is a global 
issue, yet less than a third of the world (65 countries) Is currently able to rapidly detect, assess, report and 
respond to public health events from Ebola to emerging infections such as Middle East Respiratory Syndrome 
(M ERS). To address these challenges, the Global Health Security Agenda serves as a unifying framework to 
improve global readiness to prevent, detect, and respond to disease outbreaks, so disease threats are stopped 
at the earliest possible opportunity. The same public health systems to be strengthened by GHSA will also help 
countries better respond to TB and other more common diseases. 

Examples of CDC TB control activities that can be addressed by GHSA include: 

• Strengthening laboratory diagnostics and increasing availability of point-of-care rapid testing for early 
diagnosis of MDR TB 

• Strengthening surveillance systems and Infection control (especially in clinical settings to prevent 
healthcare associated transmission of TB) 

• Training public health workforces to deliver directly observed treatment 

• Putting emergency management systems in place to direct resources during outbreaks and quickly 
mitigate them 

• Encouraging countries to develop comprehensive plans to combat antimicrobial resistance and support 
responsible use of antibiotics 

• Supporting development of new, shorter, and alternative treatments 

As an example of Global Health Security Agenda activities rolling out this year, CDC and GOI clinical partners 
have identified TB and four other pathogens as the initial focus of drug resistance work. The clinical facility 
phase of the project will assess and strengthen both clinical antimicrobial use practices and infection control 
capacities for containment of antimicrobial resistant (AMR) pathogens. CDC and the GOI clinical partners are 
working to provide reliable drug resistance data to support successful patient care, address the public health 
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need to measure and track the magnitude of drug resistance threats affecting the country, and report on those 
data. To date, CDC and the GOI have successfully established the first 18 clinical sites with project collaborators 
and have identified a partner for a drug resistantTB treatment training center. CDC will be working with Indian 
partners to implement advanced, rapid molecular diagnostics to detect rapidly, better characterize, and support 
public health responses to drug-resistant TB. Through this effort, rapid molecular detection methods will be in 
place for screening patients at high-risk of drug-resistant TB, coupled with drug susceptibility testing, in targeted 
facilities. Coming full circle, I hope this will prevent more cases such as the patient I treated from Kerala, India at 
the source. 

VI. Conclusion 

Each year, 1.5 million people die from a disease that is nearly 100% preventable. But to prevent these deaths, 
we must greatly improve the application of currently proven tools and also innovate to end TB as a global public 
health threat. CDC is at the forefront of these innovations. Our goal is to find, cure, and prevent TB at home 
and abroad. No single agency or government can succeed in isolation. To win the fight against this disease, we 
need greater resolve and action from the entire global community. 
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Mr. Smith. Dr. Frieden, thank you so very much. 

Dr. Pablos-Mendez. 

STATEMENT OF THE HONORABLE ARIEL PABLOS-MENDEZ, 

M.D., ASSISTANT ADMINISTRATOR, BUREAU FOR GLOBAL 

HEALTH, U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT 

Dr. Pablos-Mendez. Thank you very much, Chairman Smith, 
Congressman Bera, and Engel, my own Representative. 

Thank you for being champions for global health for tuberculosis 
and for allowing us into this room to testify on our work in tuber- 
culosis and MDR-TB work that USAID has been doing for many, 
many years. 

I also want to thank Dr. Eric Goosby for his leadership and pas- 
sionate comments. I guess all the four doctors in the room with Dr. 
Bera have been infected with tuberculosis so we all have personal 
experience. 

But also we go back a long way. When I was training in New 
York in the 1980s, we began to notice MDR-TB among the home- 
less, and it was through tuberculosis that I think many of us got 
into the global health space. 

I worked with Tom Frieden turning the tide of what at the time 
was a big outbreak of MDR-TB accelerated by HIV. 

You will recall that people have forgotten tuberculosis in the 
United States by the 1980s and now we had an incredible flare. We 
did turn the tide in New York and we feel confident we can also 
beat the disease globally. 

Since that situation in New York, the World Health Organization 
declared a global emergency and a lot of effort has been going on 
in the international community that we didn’t have in the 1980s. 
So the 1990s began to have a transformation. 

The U.S. Government stepped up to the plate; all of the agencies 
began to work. In the last 20 years, plenty has been happening. 
Plenty has been accomplished. 

I was in 1997, I went to WHO for the first time where we pro- 
duced the first global report on MDR-TB. I came to testify on what 
was the first piece of evidence on MDR-TB around the world. We 
showed a big, big problem, of course, in Eastern Europe, hot spots 
also in other parts of the world. 

When I joined the Rockefeller Foundation, I was very engaged in 
public-private partnerships, working with the NIH and the phar- 
maceutical companies to create a new partnership, the Global Alli- 
ance for TB Drug Development, to begin the development of new 
drugs. 

None had been developed over 50 years and we needed new 
drugs to fight the disease, not only to have new drugs against 
MDR-TB but also to shorten — to make the treatment of tuber- 
culosis shorter and simpler, because as Tom has stated, if we can 
control TB in the right way we can prevent the emergence and 
spread of MDR-TB. 

We also worked together in the year 2000, a pivotal year for glob- 
al TB control, in the establishment of the Global TB Drug Facility 
which the U.S. Government supported. 

USAID supported the first global surveillance report and since 
has supported the Alliance for TB Drug Development, has sup- 
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ported now the Global TB Drug Facility, which is a platform that 
allow us to procure prequalified drugs and make it available to ex- 
pand international TB programs around the world. 

A lot has been done. I am very proud of the work of the USAID 
and the U.S. Government, but we need to do more and in new 
ways, no doubt. 

The problem that we are addressing — MDR-TB — is a big, big 
challenge. Tuberculosis is now, as you heard, the leading infectious 
killer in the world and I think that that is a very important signal. 
This year’s report is an important piece of evidence that will help 
us rally attention and support in the fight against tuberculosis. 

In those 20 years where, thanks to your support, the commit- 
ments of the U.S. Government have increased. We started with 
about $10 million 20 years ago to fight tuberculosis. 

We now, of course, have far more than that. That period of time, 
in that 20 years, tuberculosis was growing and then was stopped 
and has begun to decline at a 10-percent decline in the incidence 
of tuberculosis worldwide. 

Tuberculosis mortality, as we heard from the introductory com- 
mentary, has been nearly halved in these 20 years. So about 43 
million lives have been saved by treating tuberculosis — quite an 
impressive accomplishment in these 20 years — and there is no 
doubt the U.S. Government in particular to all of our agencies and 
USAID, as the lead international agency for TB control, has been 
truly the champions in this campaign. 

We think we are doing okay, but not on MDR-TB. We need to 
do a lot more. We have put together the U.S. Government across 
the agencies a new strategy for the U.S. Government Global TB 
strategy, which aims to reach, cure, and prevent tuberculosis. 

As we know, there are many patients who cannot, at present, be 
detected and we have to decrease that; our goals by 2019 are to re- 
duce the incidence further by 25 percent, maintain the success rate 
of those patients who are now being detected at 90 percent, suc- 
cessfully treat 13 million patients directly by our efforts, and ini- 
tiate the treatment of 360,000 MDR-TB patients as well as reach- 
ing all of the people who have HIV and TB with antiretroviral 
treatment. 

Our work is focused in about 54 countries but we also extend the 
reach of the U.S. Government commitment through the Global 
Fund, which reaches about 100 countries, providing more focused 
technical assistance to ensure that those resources are matched by 
others in the fight against tuberculosis. 

MDR-TB itself is, of course, the big challenge and we heard be- 
fore about the Xpert DNA testing system. It has been really a 
transformation in this decade and it is the fruit of research, the 
fruit of the cooperation with the private sector. 

In the year 2011, there were about V 2 million cartridges distrib- 
uted around the world; in the last year, 5 million, so a tenfold in- 
crease in the spread of the Xpert system reached around the world. 

Quite significant, not only for the MDR-TB detection and treat- 
ment, but also for the regular TB among children that have more 
difficulty in being diagnosed with the traditional methodologies. 

Likewise, just since 2010 the treatment of MDR-TB has been tri- 
pled. There were about 20,000 patients put on MDR-TB treatment 
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in the year 2010. Now we have tripled that and with the Global 
Fund we are doubling that. Still, it is not enough. 

We have many more patients that we need to diagnose and treat. 
But it gives you a sense of the great progress that we have had re- 
cently thanks, again, to the bipartisan support of Congress and the 
work of the interagency in the United States but also working with 
many partners. 

Our work is, clearly, leveraging the World Health Organization 
guidance to countries and the countries’ own ability to pay for tu- 
berculosis control. 

Scaling up the treatment of MDR-TB will require more resources 
than we have at the moment. There is no doubt about that. But 
it also requires better ways to do what we do with the resources 
we do have. 

We have been working on investing in new diagnosis and new 
drugs, and new drugs are finally coming online though they are not 
great yet. 

Indeed, we are working with bedaquiline, for example — a drug 
Congressman Smith noted is, indeed, not a perfect drug it is a drug 
that has been approved by the FDA, the first such approved TB 
drug in 50 years, and is part of the development of new drugs com- 
ing in the pipeline. 

We are working on bedaquiline with Johnson & Johnson and 
Janssen Pharmaceuticals to begin to introduce. More than 4,000 
patients have now been treated. We are learning. We are following 
the research guidance carefully to learn further as we expand do- 
nation programs and others. 

It is a new drug. We have to be careful. We don’t want to lose 
it. As Congressman Bera said, we have to be careful with those 
drugs both in monitoring and toxicity. 

There are two things that many of the drugs we use today in tu- 
berculosis had they gone through the FDA approval today may not 
have gone through. But they have been quite successful over the 
last 50 years and we have to still do better in this regard. 

And as I said, MDR-TB will be important. We have been work- 
ing and I am very proud of the work the team has been doing. As 
someone who has been quite involved in drugs for tuberculosis — 
the development, purchasing, and so on — there have been clever 
ways to work with the manufacturers because we need to have 
drugs. 

And I remember in New York, Tom, that the manufacturers were 
not there. So working with the manufacturers to ensure that we 
have prequalified MDR-TB drugs has been very important. There 
were not many in 1993. 

We have been working with many of them. Now we have over 30 
manufacturers capable of producing the drugs that we are using 
and also working with them and exchanging technical assistance 
for price reductions that have led to a 50-percent reduction in the 
cost of MDR-TB regimes in the last 10 years. 

We need to do more. We need to do better. USAID is also work- 
ing on the cutting edge of research. The NIH invests significantly. 
It is the leading organization investing in research for the U.S. 
Government and we are working on the implementation side in the 
later phases of randomized clinical trials, working also on how we 
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implement and expand treatment and diagnosis, and working to 
support most of the guidance that the WHO has put out have been 
the result of the support that we are doing, working with them 
technically and financially. 

We are in the midst now of the STREAM clinical trial, which is 
the first randomized clinical trial of MDR-TB long term. We have 
been doing lots of pieces of that but this is going to be a very sig- 
nificant effort for us going forward. However, we agree we need to 
do more. 

I think that the cost of TB control will run from $8 billion cited 
by Chairman Smith to about $13 billion by 2030 and so we need 
to almost double the commitments that we have today. 

But most of the high-burden countries in tuberculosis pay for 80 
percent of the cost. So we have been quite focused. We are working 
on domestic resource mobilization. 

We want to make sure those governments supplement the tax- 
payers’ money that we are bringing in with technical assistance 
with international partnerships and so on for them to take more 
ownership of that and they are doing very well. 

I think South Africa, with the Xpert system for diagnosis, has 
been a great example — India doubling their budgets for TB control, 
many others — like Indonesia, where we have been working to ex- 
pand a nationwide MDR-TB diagnostic and treatment. So, clearly, 
we need to continue to do that. 

In conclusion, tuberculosis has been around for awhile. We have 
done a lot of good work recently but it is now the leading infectious 
killer in the world. 

And MDR-TB is like Ebola with wings. Indeed, it is something 
that can be as easy to acquire in a way as Ebola — as a percentage 
over time — and has equivalent mortality untreated and it can be 
transmitted — it is airborne. So we are — you are right to be calling 
this attention to this important program. 

The U.S. Government, the USAID efforts in the fight will be 
maintained with the strategy that we have right now for 2019 as 
well as a part of the global effort for TB. 

I think, importantly, we have stopped TB from growing. It is now 
declining. We need to do the same thing with MDR-TB. We can do 
it. 

Thank you. 

[The prepared statement of Dr. Pablos-Mendez follows:] 
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Introduction 


Chairman Smith, Ranking Member Bass, and members of the Subcommittee, thank you for 
inviting me here today to testify on the U.S. Agency for International Development’s (USAID) 
response to the global Tuberculosis and Multi-Dmg Resistant Tuberculosis (MDR-TB) 
epidemic. I would like to express my appreciation foryour steadfast support for USAID’s TB 
program and our other global health programs, which have improved and saved lives around the 
globe and are vital to President Obama’s call for ending extreme poverty. 

For the past 20 years, the U.S. Government, through USAID, has led the global effort to increase 
access to TB diagnosis, treatment and care, particularly among those who are most 
impoverished. The USAID TB program has been a major catalyst in decreasing the TB burden 
in many countries. Our efforts to build partnerships with National TB Programs, Ministries of 
Health, multilateral organizations, and departments and agencies across the U.S. Government 
have developed and strengthened country capacity to control the TB epidemic. These efforts 
have also contributed to sustainable health systems and made substantial contributions to 
building the coordinated global community for TB. Since USAID’s TB program began almost 20 
years ago, together with the critical assistance of its partners 43 million lives have been saved — a 
tremendous accomplishment for which we should all be proud. Further, investments in TB 
diagnosis, care and treatment have had a significant impact on the lives of the most impoverished 
individuals and communities globally. As a result of the united global effort, the world is on 
track to meet the Millennium Development target of a 50 percent reduction in TB incidence by 
the end of 2015. This is a remarkable achievement. 

Throughout my career, combating TB and MDR-TB has been a personal priority. While living 
in New York in the 1990s and on faculty at Columbia University, I worked with Dr. Tom 
Frieden and others on combating the MDR-TB outbreak in New York City. The challenges we 
faced in New York were in some ways similar to the challenges we face globally: Re-emergence 
of TB and MDR-TB was due to the decline in attention and resources dedicated to controlling 
and treating TB. With USAID’s support, I led WHO’s first global MDR-TB report in 1997 and 
a second one in 2000. While at The Rockefeller Foundation, 1 was instrumental in the creation 
of the Global Alliance for TB Drug Development, the Global TB Drug Facility and the Stop TB 
Partnership. T care deeply for the fight against TB and 1 am proud of the work being done today 
by the U.S. Government. But we need to do more and in new ways. 


Global TB Situation 



35 


New data released this fail by the Wl iO shows that tuberculosis is now the leading infectious 
killer in the world. Each day, more than 4,100 individuals die, each week, more than 28,000 — 
more than twice the total number of deaths from Ebola in West Africa since the outbreak 
began — and each year, 1.5 million succumb to this preventable disease. In 2014, approximately 
9.6 million people developed TB, including 3.2 million women and I million children. TB 
affects individuals in the most economically productive age groups and is one of the top five 
causes of death among women of reproductive age. TB predominantly affects the poorest and 
most vulnerable, and approximately 95 percent of TB deaths occur in low- and middle-income 
countries. 

Worldwide, more than two billion people are infected with the bacterium that causes TB 
(Mycobacterinm nibcrculosis) and are at risk of developing TB disease. While most people 
infected with the bacterium will not develop TB disease, conditions that suppress an individual’s 
immune system increase the person’s risk of progressing from TB infection to TB disease. The 
most significant among these include medical conditions, such as HfV infection, diabetes, and 
cancer. In addition, malnutrition, smoking, and immunosuppressive medications are associated 
with the development of active TB. 

Despite the continuing and devastating impact of TB around the globe, considerable progress has 
been made in the past 25 years. Since 1990, TB deaths have declined by 47 percent and TB 
prevalence has declined by 42 percent globally. Recent innovations have dramatically expanded 
our ability to rapidly diagnose all forms of TB and provide appropriate, life-saving treatment and 
care to those in need. This includes the GeneXpert diagnostic tool that has revolutionized 
diagnosis of TB drug resistance, shortening the time for laboratory confirmation from a month or 
more to less than two hours. And new and improved drugs, diagnostic tools, and programmatic 
approaches are in the pipeline and are expected to be rolled out over the next few years. 

The global community has recently developed a new WHO END TB strategy and Stop TB 
Partnership Global Plan to End TB to accelerate progress and end the TB epidemic by 2030. The 
strategy identifies intermediate targets for 2025, 2030, and 2035 to stimulate the rate of decline 
in TB incidence from the current 1.5 percent to 10 percent each year. This acceleration will 
require all partners to work closely together to optimize the use of existing tools and approaches 
as well as increase investment in the development and implementation of new and better 
methods to diagnose, treat, and prevent tuberculosis (including vaccines). 

Every year, more than 3.5 million individuals with active TB are not properly diagnosed or 
reported to national TB programs. A majority of these “missing” 3.5 million people do not have 
access to or do not receive appropriate services, resulting in poor outcomes. Many die of TB, 
and many of those who survive endure long illnesses and significant morbidity. They frequently 
infect those in close contact in their families and communities. Every person with active TB 
disease who is not on treatment can infect between 10-15 other people each year. As such, 
“missing” people with TB is not only a clinical and humanitarian issue, it is a serious public 
health issue. Most of the individuals who comprise the “missing” cases are from 1 0 countries: 
Indonesia, India, Nigeria, Pakistan, Bangladesh, South Africa, Democratic Republic of the 
Congo, China, Tanzania and Mozambique. USAID is partnering with almost all of these nations 
to help accelerate TB detection and scale up treatment programs. Intensified efforts to reach and 
treat every person with active TB are vital to curbing the global TB epidemic. USAID has 
supported countries to find the TB cases earlier through community based approaches, engaging 
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all care providers, introducing new tools, and expanding diagnostic networks. This past year, for 
example, USAID supported countries to improve their community-based TB interventions, 
ranging from TB education and awareness campaigns, to community-level sputum collection and 
treatment support. 

The recently released Stop TB Partnership’s Global Plan estimated that to end TB by 2030 the 
world collectively will need to invest about $13 billion a year to implement TB control activities 
and research and development. In 201 5, a total of about $6.6 billion was invested in TB 
worldwide. Yet, despite donor support and domestic resources, there is a major funding gap in 
reaching the WHO END TB 2030 target. In the fiiture, most resources for implementation will 
continue to come from domestic country budgets, with additional support from other donors and 
the private sector. Providing technical support to host country governments to increase and 
maximize their resources for TB and working with local and international private sector 
resources to expand private sector commitments for TB are important areas of work for USAID. 
It is critical to maximize existing U.S. Government investments. As such, USAID will continue 
to work with other USG agencies to leverage all U.S. Government resources and encourage 
partner countries and other key stakeholders to increase their country level and research support 
forTB. 


Drug-resistant Tuberculosis 

Despite recent gains in combating TB globally, the increase in drug-resistant TB threatens to 
reverse the progress made. Inadequate TB diagnosis and treatment contribute to the 
development and spread of MDR-TB, a form of TB that is resistant to two of the most important 
first-line drugs, and extensively drug-resistant TB (XDR-TB), which is resistant to first-line and 
some second-line TB drugs. 

In October 2015, the G-7 Health Ministers signed the Berlin Declaration for Antimicrobial 
Resistance (AMR) to address this serious and growing public health issue. In December 2014, 
the O’Neill Commission AMR Review determined that by 2050, 10 million people will die each 
year from drug-resistant infections. There is also the potential to devastate economies, with an 
estimated output loss of $100 trillion from now to 2050. MDR-TB is one of the most common 
drug resistant diseases. More than half a million people develop MDR-TB each year. If the 
MDR-TB problem is not rapidly addressed, it will continue to grow, exacting a huge toll in temis 
of morbidity and mortality and potentially threatening national economies, particularly those of 
low income countries. 

1 had the privilege of working with WHO on the first MDR-TB survey nearly 1 8 years ago. 

Since then, WHO has updated this data every two years, providing critically important data for 
countries and the global community. MDR-TB now occurs worldwide, with an estimated 
480,000 cases in 2014, making up about 3.3 percent of all new TB cases. XDR-TB has been 
reported in more than 100 countries. HIV and MDR-TB is a particularly deadly combination — 
people living with HIV are more likely to develop TB and those with MDR-TB are more likely 
to die, even if they are diagnosed and receive treatment. 
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MDR-TB is harder to cure and takes much longer. While more than 85 percent of TB patients 
who are diagnosed and notified are successfully treated, the WHO reports that globally only 48 
percent of individuals diagnosed with and treated for drug-resistant TB (both MDR and XDR- 
TB) are treated successfully. If the spread of drug-resistant TB is not quickly prevented and 
controlled, TB-related deaths and treatment costs will increase dramatically. It will reverse the 
past twenty years of progress. The Obama Administration recognized the urgent need to address 
antimicrobial resistance, directing the U.S. Government to “work domestically and 
internationally to reduce the emergence and spread of antibiotic-resistant bacteria,” under the 
Presidential Executive Order CombalingAnlibiolic-KesislanlBacleria. 

The focus of our precious global TB resources has always been to develop strong TB diagnosis, 
treatment, and care programs to “turn off the tap” or stop the transmission of new cases, as well 
as prevent the development of MDR-TB. Countries have started to address their MDR-TB 
programs only after their national TB programs were established and achieved high TB treatment 
success rates. Countries that were successful in developing strong national TB programs have 
been able to keep their MDR-TB rates low. In many countries throughout the world, however, 
the breakdown in health service delivery systems, the poor quality of services in the private 
sector, and a lack of regulations on TB dnigs has created MDR-TB. 

Unfortunately, the tools to address MDR-TB diagnosis and treatment have been sub-optimal. It 
was only a few years ago that quality diagnosis of MDR-TB in high burden countries was even 
possible and even then it took months to diagnosis. Recently, new diagnostic techniques have 
given us the ability to diagnose MDR-TB within hours, such as Xpert MTB/RIF. USAID has 
made a significant investment in the scale-up of Xpert In collaboration with CDC a.nd PEPFAR, 
USAID provides a comprehensive technical approach to help countries successlully utilize 
Xpert. USAID partnered with PEPFAR, the Bill and Melinda Gates Foundation, a.nd the 
manufacturer Cepheid to lower the price of Xpert cartridges for the developing world. 

While significant gains have been made in rolling out tliis new technology, it is not fully 
available at the point of care — that is, it is not readily available at the clinics where individuals at 
risk seek care. Due to funding constraints, the te,sl, despite being cost-effective, is still thought to 
be relatively expensive, and often “saved” for special circumstances rather than used as intended. 
As a result, many who might have been diagnosed are still missed. As seen in the global report 
released a few weeks ago, however, substantial progress has occurred in the diagnosis of MDR- 
TB, largely attributable to new molecular diagnostics, hr 2014, .58 percent of previously treated 
patients (and therefore at highest risk ofhaving MDR-TB), and 12 percent of new cases were 
tested, compared to just 17 percent and 8,5 percent, respectively, in 2013, an increase of 300 
percent and 50 percent, respectively. Of the 123,000 cases detected globally, 1 1 1,000 started on 
MDR-TB treatment in 2014, an increase of almost 15 percent over the previous year. While 
MDR-TB treatment success remains unacceptably low at 50 percent, 43 of the 127 countries and 
tenitoiies that report treatment outcomes to WHO successfully treated more than 75 percent of 
patients. 

I am very proud to note that USAID’s support has been a key factor in much of this progress. In 
many of our priority countries, including Indonesia, Kenya, DR Congo, India and others, our 
partnership and technical support to National TB Programs has helped establish effective MDR- 
TB diagnosis and treatment capacities, including scaling up of the use of the GeneXpert 
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diagnostic tool. In Indonesia, for example, USAID worked in partnership with the Ministry of 
Health and the Global fund to stand up MDR-TB diagnosis and treatment centers. There are now 
more than 30 in-patient MDR-TB treatment facilities and 900 MDR-TB treatment satellite sites 
across the country. 

While the number of patients on treatment has doubled and tripled over the past several years, 
treatment scale-up is still much slower than desired for several reasons. First, until recently, 
diagnosis was lengthy and complicated, and individuals were lost to follow-up. Second, many 
programs felt ill-equipped to address a complicated disease that required toxic drugs for long 
periods of time. Initially, many countries believed that adequate treatment could only be 
delivered in clinic or hospital settings that had limited capacity. Great strides have been made in 
the past couple of years. Treatment is now being brought to Ihe community level to provide 
patient-centered care. Community health workers and volunteers are being trained and are 
delivering care, and quality of care by private practitioners has improved. Progress has occurred 
in locally adapted treatment guidelines, and with the procurement of appropriate supplies of 
quality drags. New, shorter and less toxic regimens are now being tested widely, fhe prospect 
is for a much more rapid scale-up in the near future. 


Tli and poverty 

People living in poverty are more likely to develop TB and individuals with TB are more likely 
to be driven further into poverty. This year was a historic moment when world leaders adopted 
the 2030 Agenda for Sustainable Development, which provided the path to poverty elimination. 
Today, roughly 1 billion people live in extreme poverty. While that is still an overwhelming 
number of people — great progress has been made. Compared to 1 990, today nearly one billion 
fewer people live in extreme poverty. By 2012, the poverty rate in the developing world had 
fallen to 15 percent from 44 percent in 1990. Together with our partners, President Obama has 
called for Ending Extreme Poverty and USAID has incorporated it into its overall mission of 
partnering to end extreme poverty and promote resilient, democratic societies while advancing 
our security and prosperity. USAID's TB program is critically important to achieving the SDGs 
for eliminating poverty and ending the TB epidemic. 

TB disproportionately affects people living in poverty and imposes further financial hardships on 
TB patients and their families. Even when TB diagnosis and treatment are available free of 
charge, the cost of accessing care can be difficult for families to bear. On average, TB patients 
in low- and middle-income countries lose three to four months of work and up to 30 percent of 
their annual income. This financial burden is greater for persons with MDR-TB and for the 
extreme poor. Households affected by TB often resort to coping mechanisms that can cause 
further hardship. Children may be taken out of school to help an ailing parent or to seek paid 
work to support the family. Patients themselves may take out a loan, sell household items, or 
seek financial help from relatives. This healthcare-related impoverishment increases the future 
risk of TB for the entire affected family, thus continuing or worsening the cycle of poverty. 


TB resource mobilization 
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TB is one of the key priorities of the Global Health Bureau at USAID. In FY201 5, USAID’s 
planned contribution was over $240 million towards the effortto combat TB. In fact, the U.S. 
Government is the single largest donor to TB programs globally through the TB portion of our 
contribution to the Global Fund to Fight AIDS, TB and Malaria (Global Fund), USAID bilateral 
funds, and PEPFAR I’B/HIV funds. Further, the NIH, led by MAID, supports a comprehensive 
biomedical research program in TB. 'These complementary efforts ensure the maximum impact 
to save countless lives and prevent the further development of MDR-TB. 

The majority of the TB burden is in the BRIGS countries (Brazil, Russia, India, China, and South 
Africa), consisting of almost 50 percent of all TB cases and 60 percent of the MDR-TB cases. 
While domestic resources make up 80 percent of all the funding in high burden countries, it is 
important for these countries to continue to devote resources to addressing this problem within 
their borders so that we can collectively achieve the global targets in TB. Over the past eight 
years, China has tripled and India has doubled its domestic TB budget. Many of the high burden 
TB countries are expected to continue on an economic growth trajectory of up to 9 percent per 
year. However, out of pocket health expenditures are above 30 percent for most of the high 
burden countries. As can be expected, government health spending improves with income level. 
Of the 22 high burden TB countries, there are 10 countries that have doubled their domestic TB 
investments over the past eight years, including Ethiopia with an eight fold increase over this 
time period. USAID will continue to work with countries to mobilize domestic resources for TB 
through a multi-pronged approach, as well as reduce out-of-pocket costs for those individuals 
that can’t aft'ord to pay. 


USAID’s TB Vision 

Preventing the spread of TB and the development of resistant strains globally is vital to 
safeguarding U.S. national interests. Reducing TB morbidity and mortality is an important 
element of the USAID’s efforts to improve global health and reduce poverty. The USAID’s 
investments in combating TB have yielded impressive health dividends. Working in the highest 
burden countries that often provide limited access to quality healthcare, we have played a pivotal 
role in achieving global targets on TB prevalence and mortality. Since 2000, our contributions 
have helped these countries achieve a 43 percent decrease in TB-related mortality and a 42 
percent decrease in TB prevalence. 

USAID’s efforts focus on: preventing the spread of TB through earlier detection of individuals 
with TB; support to develop high-quality TB treatment and care programs; creation and 
development of MDR-TB diagnostic and treatment services, and expansion of research and 
innovation capacity. USAID provides significant support for strengthening and expanding high 
quality TB programs in 23 priority countries. We provide focused assistance to an additional 31 
countries to implement their national TB programs and Global Fund grants. Across its programs, 
USAID works closely with government, private sector, academia, and community partners to 
increase the impact and sustainability of USAID investments. With FY 2014 funding, USAID 
helped provide high-quality TB treatment for over 2.7 million TB patients, including 60,000 
multidrug-resistant TB (MDR-TB) patients. USAID also worked closely with global country 
partners to improve TB surveillance and estimates of TB burden. USAID and CDC worked with 
■WHO to support TB prevalence surveys in high priority countries, which resulted in a better 
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understanding of the TB burden. USAID also partners with the Global Fund, international 
donors, and affected countries to maximize the impact of the Global Fund’s TB and TB/HIV 
grant portfolio of almost $4.5 billion disbursed across 100 countries since 2002. 

Research has been a key part of USAID’s portfolio since the program’s creation. New treatment 
regimens that are safer and shorter are urgently needed. USAID supports projects designed 
specifically to explore ways to improve the diagnosis and treatment of MDR-TB. One example 
of a USAID-supported activity is the Standardized Treatment REigmen of Anti-tuberculosis 
drugs for patients with Multi-drug resistant Tuberculosis (STREAM) study, the first randomized 
clinical trial to evaluate standardized MDR-TB treatment regimens. STREAM was developed to 
determine whether a nine-month treatment regimen as opposed to a 20-month or longer regimen 
for MDR-TB is both better for patients and more cost effective for health systems. The Phase II 
of STREAM study will determine whether two standardized regimens for 6 and 9 month 
containing bedaquiline, with and without injectables are better than the current WHO 
recommended 20 month or longer regimen. In addition, in several countries, CDC and USAID 
have worked side by side on select TB research projects. 

In another example, USAID and the Gates Foundation, through the Global Alliance for TB Dmg 
Development, contributes to the development and testing of novel drug compounds and new 
drug combinations. One of these, theNix-TB study, is the world’s first clinical trial to study an 
XDR-TB drag regimen with only pills, no injections. The Nix-TB regimen consists of a 
combi nation of three drags with the goal of curing XDR-TB in six to nine months. If successful, 
the injection-free regimen being tested in Nix-TB could transform XDR-TB treatment, with 
patients being cured by taking a relatively sliort, simple, and effective regimen. Importantly, the 
regimen being tested could reduce the complexity and cost of the treatment to a fraction of what 
it is today, facilitating the global implementation of XDR-TB treatment in resource-poor nations. 

USAID also invests in strengthening TB diagnostic networks. Quality diagnostic networks 
enable health facilities to provide rapid, accurate diagnoses for individuals with all forms of TB. 
This in turn enables providers to initiate appropriate treatment for TB patients quickly, thereby 
improving patient outcomes and reducing the spread of TB. At the national level, US.AID helps 
countries strengthen laboratory and diagnostic networks to increase access to services, such as 
culture, molecular testing, and drug susceptibility testing. USAID also works with ministries of 
health to help them map and develop clear plans to strengthen key diagnostic services, such as 
developing algorithms for introducing new diagnostic tools along with quality -assured smear 
microscopy. USAID and CDC have worked together in several countries to optimize new tools 
and strengthen national reference labs. 

Conclusion 

The U.S, Government is committed to directing its future investments in high-burden TB 
countries to achieve even greater global health progress. As laid out in the U.S, Govemment 
Global TB Strategy (2015 2019) , Ihe U.S, Government will work with affected countries and 

international partners in an effort to reach every' person with TB, cure those in need of treatment, 
and prevent new infections and curb the spread of the disease. Under this strategy, the U.S. 
Govemment w’il! work to reduce TB incidence by 25 percent from the 2015 levels, successfully 
treat at least 13 million TB patients, initiate appropriate treatment for at least 360,000 MDR-TB 
patients, and provide antiretroviral therapy (ART) to 100 percent of registered HIV-infected TB 
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patients by 2019, l.iSAID will lead the implementation of this strategy, in close coordination 
with other U.S. Government agencies involved in global TB care. 

Healthy, productive citizens are essential for global economic growth and regional security. 
USAID is committed to working with partners and high burden countries to combat this leading 
infectious killer. We will optimize our investments to make the most impact towards the 
objectives of the 2030 Agenda for Sustainable Development, WHO EM) TB Strategy and the 
Stop TB Partnership’s Global Plan to end TB by 2030. Achieving these ambitious targets cannot 
be done by the U.S. government alone -even if we are a significant partner -but will require 
substantial domestic and private sector resource mobilization and increased global attention. 
Millions of lives have been saved from this terrible disease through concerted and coordinated 
effort. I am confident that together w'e can End TB by 2030. 

Thank you veiy much for giving me the opportunity to share some perspectives on USAID’s 
fight against fB. 1 look forward to your questions. 
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Mr. Smith. Thank you so very much, Doctor. 

Just let me begin the questioning. In talking about the 
diagnostics, if you are talking about Lyme disease or any other dis- 
ease out there, the response is only as good as the diagnostics. 

And so the Gene Xpert that has been talked about by all of you: 
How much does it cost, who manufactures it, and are orders com- 
ing in or requests coming in all over the world for it, to put it into 
this healthcare setting or that? 

And what kind of infrastructure does that require? Is it adapt- 
able to a very rural situation in a developing country? 

Dr. Frieden. Maybe I will start and then Dr. Pablos-Mendez will 
continue. 

As you point out. Chairman Smith, the key is a laboratory net- 
work. A laboratory network includes a national lab. That might be 
a reference lab, sometimes a supranational lab. 

At GDC, we have been able to support, for example, the African 
Society for Laboratory Medicine, which has strengthened labora- 
tory systems in dozens of countries around Africa. 

And then within countries, you need to have the diagnosis at the 
point of care or diagnosis at an intermediate level and then at re- 
ferral levels. 

Different tests are appropriate and effective for different levels of 
the healthcare system. We don’t yet have the ideal test for tuber- 
culosis. 

Today in west Africa we are using point of care tests for Ebola 
that give us a preliminary result in 20 minutes. We don’t have that 
for TB. 

But the Gene Xpert is a major advance as are other rapid molec- 
ular diagnostic tools which allow us to get in a few hours at least 
a preliminary result or, in the case of Gene Xpert, a definitive re- 
sult about the presence of resistance mutations or the presence of 
tuberculosis bacteria. 

There are some requirements, some of them more fixed than oth- 
ers in terms of refrigeration and electrical supply, and I would em- 
phasize that it doesn’t replace the need to have and strengthen 
core diagnostic systems including microscopy, sputum collection, 
sputum referral, specimen transport, and follow-up. 

But it is a very important new tool that has allowed us to greatly 
increase the diagnosis of drug-resistant TB which is a preliminary 
step to improving the treatment of drug-resistant TB. 

Dr. Pablos-Mendez. Thank you. 

Indeed, I think the laboratory structure Tom alluded to and as 
we spoke of, the overall surveillance of MDR-TB, all this network 
of global reference — regional reference level to a national reference 
laboratory is, indeed, one of the best in class. 

I think in bacterial it has been an incredible accomplishment. 
USAID has been a proud supporter of that global network of ref- 
erence laboratories for surveillance. 

As you go down, indeed, and as you go into the clinical phase it, 
indeed, depends on the network of laboratories on the ground. 

On the Xpert system, I think that we feel it really has been a 
game changer and it is in the process of scaling up and. Chairman 
Smith, I noted that in the year 2011 there were 500,000 cartridges. 
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The cartridges are really straightforward and in 2 hours you can 
get a result that used to take 6 weeks or more in the regular lab- 
oratory. 

Now, from 500,000 we have increased tenfold by as of last year 
to about close to 5 million cartridges, which is quite significant, 
and this is being driven now by the demand of countries them- 
selves. 

We are working with WHO, with GDC to provide us the technical 
guidance, technical assistance and the cartridges themselves are 
increasingly adopting these. India is now also working to develop 
even cheaper alternatives and maybe they will succeed. 

But they have been good to do other things and I think that that 
will add. The price of the cartridge itself came down from over $20 
apiece to less than $10 and that alone has helped us save over $50 
million in the last year or so. 

So I think that the economics of this system will allow us to con- 
tinue the expansion and the demand because it is performing. 

Mr. Smith. Let me just ask, the — 2035 — and this is not, why — 
end TB by 2035. Alzheimer’s is 2025. The post-2015 so, say, the 
Sustainable Development Goals are 2030. Was that arrived at with 
some realistic set of benchmarks that might be achievable or is it 
aspirational? 

Dr. Frieden. I would say it is aspirational. Fundamentally, we 
need to do two things in tuberculosis. First, implement what we 
know how to do but isn’t getting well implemented everywhere, and 
there is still a big gap between what we could be doing and what 
we are doing. 

Far too many patients are not getting promptly diagnosed, not 
getting effectively treated and far too much tuberculosis is spread- 
ing in healthcare facilities and elsewhere. 

We also need to continue to innovate. We need better diagnostics. 
We need better treatment and, ideally, we would need a vaccine. 
So I don’t see a clear pathway with the tools at hand to get to that 
goal. 

It is aspirational, but I do see a real urgency of doing those two 
things now — implementing what we know, better, for more patients 
and continuing to learn more. 

Dr. Pablos-Mendez. Congressman, if I may add, TB is different 
than most other infectious diseases and you are really an expert 
because you have been looking to so many of them. 

But in many other diseases, as the problem of the disease 
shrinks and the manifestations shrink, usually the problem, in- 
deed, is smaller and over time it is ended. 

With tuberculosis, because 2 billion people are estimated to be al- 
ready infected, about 10 percent of which will activate the disease, 
as we heard earlier from Dr. Goosby, even if we could totally per- 
fectly treat all cases of TB and MDR-TB today, you will still see 
TB coming up for decades to come. 

So, indeed, I think while it is a fact that we have moved from 
the control to stop as we now begin to see the declining incidence 
and dramatic declines in mortality, we can now move to a vision 
of elimination and to end tuberculosis. The tail end is going to be 
longer than some of the other diseases we are fighting today. 
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Mr. Smith. Bedaquiline, the first new drug in 40 years or 50 
years, you mentioned some others are in the pipeline. 

Now, is that just the U.S. pipeline or is it, as I suspect, the Euro- 
pean pipeline as well and how less rigorous might their standards 
be vis-a-vis FDA that might get it onto the market sooner? 

Dr. Frieden. There is a global collaboration to develop new 
drugs, and Dr. Pablos-Mendez can speak more about this. At CDC, 
we have participated in clinical trials in many countries. 

Tuberculosis control is interesting in that there really has been 
a global collaboration. The U.S. PuWic Health Service, the Medical 
Research Council of the United Kingdom, the Japanese, Hong 
Kong, many other countries have done some of the best studies of 
the drug efficacy for any disease ever over a period of decades. 
There is good global collaboration and there are definite standards 
for efficacy. 

One of the challenges with some of the newer drugs is that there 
may not be a large number of patients with drug resistance to be 
tested and that the outcomes may not be as good as we would like. 

But there are trials underway and there have been trials under- 
way for some time to look at what may work better. The new drugs 
are encouraging, but exactly as was stated earlier, at this point 
their role is a reserve role for when the tried and true drugs that 
are so well documented to be both effective and safe are no longer, 
unfortunately, effective. 

Dr. Pablos-Mendez. Well, the modern era of antibiotic random- 
ized clinical trial started with tuberculosis streptomycin back in 
1948. 

We had a period of a lot of products coming in the 1950s and 
1960s and then we stopped and we have been using those which, 
when well deployed correctly can be very effective. 

But resistance is natural when you use an antibiotic and, indeed, 
that was the wake-up call back in the year 2000. 

In the last 15, indeed, the PPPs for tuberculosis: The NIH at the 
basic research levels, companies sharing their chemical libraries 
showing you companies who came with innovation. 

So now we have a richer pipeline. Tuberculosis is slow. The na- 
ture of the disease means the clinical trials are more complicated, 
as Tom alluded, and so we have a tradition of that partnership to 
tackle this. 

MDR-TB is particularly challenging but, nonetheless, so we are 
proud now we are entering an era of randomized clinical trials with 
new drugs for MDR-TB as well. 

Mr. Smith. Let me ask you. Dr. Frieden, in your testimony you 
spoke of the 450,000 immigrants and 70,000 refugees who are rig- 
orously screened and before entry into the United States have to 
be cured prior to entry. 

Since we do have a very sizeable number of people who are not 
legal, what can be done, what is being done to ensure that they are 
not carrying this disease? 

Similar to that with war and conflict being ever present in so 
many parts of the world, especially in the Middle East and Syria 
and Iraq, I am always reminded that more people died of the mis- 
named Spanish Flu than from World War I, and who knows if that 
was the proximate cause, but a lot of experts have suggested it 
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probably was laying a groundwork for that terrible disease or that 
pandemic to occur. 

Is there a risk of a huge exponential explosion because of what 
is happening in places like Syria and Iraq? That would be global 
I am talking about, but especially in the maleffected area. 

Dr. Frieden. In the United States currently, about two-thirds of 
all of our tuberculosis cases are among people who were born 
abroad. 

Those cases include people from China, from India, from Viet- 
nam, Philippines, from South Korea, and many of them occur in 
people in who have been here for many years because, as has been 
discussed earlier, tuberculosis resides in your body and can be 
there for many years before you develop active tuberculosis. 

There are several things that we are doing to advance this and 
make further progress. You mentioned the program we have for 
immigrants and refugees. We think that is a highly successful pro- 
gram. 

It has been great for the immigrants and refugees. It has been 
great for their host countries, which have better services, and great 
for us in this country. 

One of the components of the antibiotic resistance proposal, 
which is now under consideration in Congress as part of the Fiscal 
Year 2016 budget, would expand some of that screening program 
for countries with very high rates of tuberculosis and high numbers 
of people coming into this country to long-term visitors such as peo- 
ple coming on certain kinds of work visas or student visas. 

In addition, it is very important that the services for tuberculosis 
patients in this country are provided to all patients with tuber- 
culosis because it is in everybody’s interest that they get treated 
quickly and completely, and that is one of the things that we work 
very closely with health departments throughout the United States 
for. 

Our budget in the U.S. for tuberculosis control is a little bit over 
$140 million a year and with that we make sure that funds are 
available to treat every patient from a public health standpoint — 
not just clinically, but to make sure that contacts are followed, that 
they are provided with support, that they receive directly their 
treatment to maximize the likelihood that they will be cured and 
not develop drug-resistant tuberculosis here because we know that 
if that were to happen it would cost us far more than the preven- 
tion costs us today. 

Mr. Smith. In terms of ensuring that U.S. personnel and other 
healthcare workers around the world are properly protected, two of 
you today have said you have TB only because you cared enough 
to deal with patients who had TB. 

What could be done to protect our USAID people, our healthcare 
professionals, the NGO community? Is there enough being done 
along those lines? 

Secondly, I was concerned that the administration’s budget had 
a $45 million cut for TB. I am absolutely sure people in this room 
are no way a part of that. 

I will never forget when I was chairman of the House Committee 
on Veterans Affairs I asked Tony Principi, who was then the Sec- 
retary, who came in with a budget that 0MB had slashed to bits 
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and they said how much did you ask for that you didn’t get and 
he said about $1 billion, and we immediately moved the goalpost 
to include that $1 billion and got it, and he was raked over the 
coals. 

So I don’t want any of you to get raked over the coals, but if you 
had additional resources, $236 million is what is likely to be in the 
2016 budget. 

Is it enough? Not taking to task the proposed cut of $45 million 
but. Congress, in a bipartisan way said no, not going to happen, 
we at least want to get up to $236 million. 

How much more should be provided, in an ideal world where you 
really can say look, this is what we will do. We know, you know. 
Dr. Goosby, it is over $1 billion globally. If you could maybe speak 
to that. 

Dr. Frieden. Let me take your first question first, Mr. Chair- 
man. 

There are three things we can do to protect Americans working 
overseas from tuberculosis. The first is to improve the tuberculosis 
treatment programs in those countries because TB rates can actu- 
ally come down quite rapidly. 

The study that I was part of in India, funded by USAID, done 
at what is now called the National Institute for Research on Tuber- 
culosis, showed that you could get a very rapid control of tuber- 
culosis prevalence by treating effectively and if you have got half 
as many patients around in just 5 years you have half the risk of 
getting infected. 

So the first thing is to help those countries have effective pro- 
grams. The second is to improve infection and control in healthcare 
facilities. There is still far too much TB being spread in healthcare 
facilities all over the world and there are a series of things and at 
CDC we have launched a program called TB BASICS on infection 
control that has resulted in very rapid improvements in Nigeria, 
India and elsewhere in infection control in healthcare facilities so 
that it is less likely that any healthcare workers, U.S. or others, 
will get infected. 

The third is on a matter of personal health. It is very important 
for healthcare workers to be tested periodically to see if they have 
become infected with either the tuberculosis skin test or another 
more sophisticated or separate test that would look at whether or 
not you are infected and if you are infected to get preventive treat- 
ment. 

On your second question of resources, exactly 100 years ago in 
1915 one of the great public health leaders in New York City wrote 
that public health is purchasable. Within natural limitations, a 
community can determine its own death rate. 

That was Herman Biggs and he actually made his career on tu- 
berculosis, establishing rapid diagnostic facilities throughout the 
city in the 1890s. 

So some things never change and some things do. But, clearly, 
there is a need for more resources to expand programs that are ef- 
fective and also to offer countries around the world matching funds 
so that they will increase their expenditure as well and to advance 
innovation so that we have new tools to fight tuberculosis in the 
coming years. 
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Dr. Pablos-Mendez. Chairman Smith, thank you again, and you 
are right about our own staff facing risks and we do, of course, fol- 
low the guidance of those who interact with communities who are 
in difficult settings or who have themselves some vulnerabilities to 
follow guidance that exists to protect them against getting infected 
and against reactivating disease, and this is one of the many rea- 
sons you allow me. 

I will also — on Saturday — just on Saturday a special service to 
one of the staff of our partners implementing work in Mali, Anita 
Datar, was killed in the terrorist attack at the Radisson Blu Hotel. 

She represents the best of an American hero and we have many 
American heroes who have faced the ultimate sacrifice. But when 
you face the ultimate sacrifice by helping save the lives and im- 
prove the lives of others it deserves our greatest respect and rec- 
ognition. 

On the budget question, you are right — and Tom has already 
made the point; the United States is right now the largest donor 
in the fight against tuberculosis and that is something we can feel 
very proud of not only through the bilateral line, the USAID budg- 
et, also through PEPFAR, through the NIH, through the Global 
Fund and I am going to talk to you next week when we will begin 
the replenishment conversation. 

We need to make sure all the countries remain committed also 
to the fight against AIDS, TB, and malaria. And we have seen the 
results of that commitment. As we said before, almost cutting mor- 
tality by half 

Incidence was now reversed down and the diagnostic kits going 
fivefold, tenfold, and in treatment of MDR-TB threefold. We can 
and we need to do more. We need new tools. The current tools will 
get us into other trouble. 

That is, you treat a patient with MDR-TB, you develop total re- 
sistance, et cetera. But more importantly, we will continue to work 
in domestic resource mobilization. 

So we appreciate the support that you have entrusted in us. We 
are doing very well with those but we will need more. We will need 
more for the other countries to also come in. 

Mr. Bera. This is great bipartisan teamwork. Democrats and Re- 
publicans working together. I think both of you in your testimony, 
and Dr. Goosby, certainly talked about this. 

We can win this. We can eliminate tuberculosis, right. It does 
take a concerted effort and we just have to look at our own history. 
If we think about smallpox in the 20th century killed hundreds of 
millions of individuals just in the 20th century. 

But we came together as a world, as multiple countries, to elimi- 
nate smallpox and the last natural occurring case of smallpox was 
1977, I believe, in Somalia. 

We are close on polio. Now, it’s not apples to apples. We had a 
very effective vaccine for both polio and smallpox. But it took a fo- 
cused worldwide effort to say we are going to eliminate this and 
we did it. 

So it is going to take that effort because the downside of not 
doing it is going to cost us exponentially much more money in re- 
sources and lives lost in morbidity. 
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If — and maybe I will start with Dr. Frieden — if we are, you 
know, thinking about this, obviously, we don’t have a vaccine simi- 
lar to what we had as a tool to fight against smallpox and what 
we are using to fight against polio. 

I do know that in Europe they use BCG a fair bit and, certainly, 
in endemic countries they use the tuberculosis vaccine for kids and 
others. Efficacy of that vaccine, you know, how does that fit into 
the arsenal? 

Dr. Frieden. BCG is the world’s most widely used vaccine. It is 
used at birth in most of the world. It is effective at reducing two 
particular serious forms of tuberculosis in children — TB meningitis 
and miliary tuberculosis. 

Unfortunately, it has a very little effectiveness at reducing tuber- 
culosis overall in children or in adults. There have been many ef- 
forts to develop better vaccines but they are challenging, and as 
you point out, with smallpox and polio we have had the benefit of 
vaccines. 

With tuberculosis, think of the world as those with healthy im- 
mune systems and those without healthy immune systems. Among 
those with healthy immune systems, tuberculosis control program 
can result in 95 percent cure rates and can cut the rate of tuber- 
culosis in half in a decade or less. 

In the context of HIV and other immunosuppressive conditions, 
we have many more challenges and we have seen, of course, expo- 
nential increases in Africa. 

As we expand HIV treatment reconstituting the immune systems 
of whole communities, there is the documentation of a modulation 
and a reduction in the rate of tuberculosis. 

But right now, the goal to eliminate tuberculosis globally is aspi- 
rational and relies on new technologies. 

Dr. Pablos-Mendez. Mr. Bera, first, I share the spirit that you 
alluded to and all our history. So I am thinking the big picture 
here and as you did with smallpox or now in the middle of polio. 

We are in the midst of a historical transition in the traditional 
challenges of global health. We have to always keep our guard up. 
That has been one of the key lessons of tuberculosis. 

But it is also beyond smallpox or now polio, which is close at 
hand, and thanks to Tom also for the leadership on that space. The 
reduction in measles over 80 percent, reduction in leprosy over 90 
percent. 

Many of the NTDs are now slotted for eradication as well. We 
are in a period of which it is possible. We have shown it is possible 
because we invested resources, the partnerships and the commit- 
ments. 

We can indeed roll back many of these things. The idea to end 
tuberculosis, while aspirational at this point, is directionally cor- 
rect. 

As I said before, a few years ago we were still growing. Now we 
are going down and that is a very significant shift. We need to con- 
tinue to make sure that we treat tuberculosis right. DOTs has been 
the most cost effective intervention that we have for 25 years. 

In SDGs, the Copenhagen Consensus lists the no-brainers and 
DOTs remains one of the no-brainer investments for regular TB for 
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mortality among the poor and to prevent MDR-TB when done 
right. 

So I think that even though it will have a longer tail to end for 
the reasons we explained earlier about the infections — the long ter- 
mination of the infection — that, indeed, the vision is correct, the di- 
rection is correct and I think this generation will get us to a point 
we couldn’t have imagined possible 20 years ago. 

Mr. Bera. Absolutely. So again, there is not enough aspirational 
thinking in this town. So let us aspire to what we don’t know ex- 
actly how to do today but we know that if we don’t think about it, 
if we don’t think about this in terms of elimination, we won’t get 
there. 

So if we are going to continue on this theme of kind of the aspi- 
rational goals, if we are laying out where we make our investments 
hypothetically, obviously, vaccine development, vaccine research is 
important, continuing to have therapies in our arsenal for the ex- 
isting cases, et cetera. 

Tom, you touched on the fact that we can’t think about this in 
isolation because with healthy populations, you have got one ap- 
proach. But as we saw in the 1980s and 1990s as HIV emerged, 
you saw this reemergence of tuberculosis. 

How would you go about treating these co-morbid conditions? 

Dr. Frieden. If you go back 100 years, the TB social reformers 
talked about clearing out the crowded slums where there was no 
ventilation and people were together — the isolated people who were 
sick — and they went for better nutrition. 

Ironically, we have kind of come full circle. We recognize that 
while TB can be cured, we also have to try to improve the social 
context in which it occurs because that will reduce the rates — 
something like expanding ARV — antiretroviral treatment — to all 
people who are HIV positive will dramatically reduce TB rates. 

But in terms of your question about prioritization, I would think 
of, broadly, four categories — diagnosis, treatment of disease, treat- 
ment of latent TB infection, and then vaccines. 

Vaccines are challenging since it is hard for us to do better with 
the vaccine than Mother Nature does and since we don’t have great 
immunity from tuberculosis from infection that makes it chal- 
lenging but still well worth doing. A TB vaccine would be worthy 
of a Nobel Prize. 

For diagnosis we have lots of advances and the really exciting de- 
velopments with molecular diagnosis are changing the way we do 
this. 

We now can identify most of the mutations that lead to resist- 
ance to first- and second-line drugs within a couple of days in se- 
quencing in the laboratory and that is getting less expensive, more 
accessible, quicker. The computing power is big but we are learning 
more about that. 

In terms of treatment, we are looking at new regimens. One of 
the areas that I think is particularly exciting is the idea of improv- 
ing the treatment of latent tuberculosis infection. 

At CDC, our clinical trials consortium working with others has 
identified a 12-dose regimen of weekly isoniazid and rifapentine di- 
rectly observed as equivalent to other preventive regimens. 
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So you have now got a 12-dose regimen completed in 3 months. 
If we could add that to studies that would help us identify which 
of the people with infection are most likely to progress the disease 
because currently it is 5 or 10 percent. 

So you are treating 85, 90, 95 people to prevent those five cases. 
And if we could identify those individuals then we could target pre- 
ventive or treatment of latent TB infection there we might be able 
to drive down future cases quite substantially. 

So there are lots of really exciting areas for research in investiga- 
tion and innovation and, of course, the way innovation works it 
may be something totally different from these that makes the dif- 
ference. 

Dr. Pablos-Mendez. Thank you. 

Indeed, the U.S. Government strategy on TB control that was re- 
leased earlier this year that really brings all of the agencies to- 
gether has clearly stated goals. It is to reach, to cure, to prevent. 

And to reach means, indeed, to go for those who currently are not 
being diagnosed and so improving the diagnosis is very important 
and we are doing that. 

Then to treat, cure is paramount. DOTs remains the basis, I 
think, for most of what we do in the TB control, but now MDR- 
TB is very important. 

And then prevent — the vaccine, as you just heard the discussion 
on vaccines, but also infection control — very important. When we 
were in New York and the crisis that we had in Eastern Europe 
in prisons. New York hospitals. Eastern Europe prisons, if you 
don’t isolate patients, you just spread the disease. 

And so I will just stress that it is reaching, curing, and pre- 
venting disease is indeed where we are putting our money. It is 
working. 

We need to do more and we need to do better and the invest- 
ments in research remains significant. We couldn’t be here without 
the research that we invested 10, 20 years ago. 

Mr. Bera. Talk about those investments and have outlined the 
U.S. investments in terms of combating tuberculosis as well as on 
many other conditions. 

Who are the big foundational players in philanthropy? Are Gates 
and others investing? 

Dr. Frieden. Gates has done quite a bit in tuberculosis control 
as they have in other areas and they have done the whole gamut 
of research from vaccines to diagnostics to treatments to pro- 
grammatic initiatives in both India and China as well as else- 
where. 

One of the challenges we have is that although we wish we had 
better tools and we hope we will have better tools soon, our cur- 
rently existing tools are not being used for a large proportion of pa- 
tients and that is something that we really need to urgently ad- 
dress. Other countries such as Japan also have traditionally in- 
vested substantially in tuberculosis control globally. 

Mr. Bera. So, first making sure the tools that we have available 
are actually available to the countries that need them, right. 

So, again, it brings us back to Gene Xpert, which really seems 
like — ^yes, try to get that out there as much as possible and get 
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folks using it while we are discovering the next generation of diag- 
nostic and therapies. 

Thank you. 

Mr. Smith. Let me just ask one final question. 

The National Action Plan to Combat Drug-Resistant TB, is that 
soon going to be announced or has it? I might have missed it. 

Dr. Pablos-Mendez. It is a very important plan and it is under 
development. We don’t have a date yet for the release. But you can 
see we are all champions and we have been working on it. 

Mr. Smith. Finally, I just want to say, again, I think it has been 
very clear that our efforts are bipartisan and very strong. 

If there is a way this subcommittee could be of help, we are in 
constant contact with our friends on the appropriations side, Kay 
Granger and, of course, over on the Senate side as well. 

If there is a way we can be helpful let me know, let us know so 
we can rally the troops, so to speak. And is there any authority, 
any legal authority that you are lacking or a push that in legisla- 
tion that might be helpful? 

Dr. Pablo-Mendez, you have been very helpful in helping us on 
our neglected tropical disease legislation, which I think will make 
a difference. You are doing a magnificent job on it but we always 
need to do more. 

So many people are walking around with parasites and worms. 
So if we could be of help, this subcommittee will have your back 
as best we can to push this. And it is an open door, obviously, be- 
cause you are leaving. 

But I think the game changer, frankly, was in terms of getting 
people’s attention in Congress was that report from about a month 
ago, which you really just put in neon lights that this is the leading 
killer of people by infectious disease in the world. 

So if there is any specific authority you need or anything along 
those lines. 

Dr. Pablos-Mendez. I will say that, first of all, thank you again 
because I know that you have been great champions across our pro- 
grams in global health and for tuberculosis in particular and bring- 
ing attention with this hearing also. 

So it is part of what we need and it is very helpful. It has been 
helpful to our agencies. It is helpful in the U.S. Government as a 
whole. 

We have a coordination effort across the USG. CDC, of course, 
has been a partner all along and we have worked with CDC for 
many years, even before I was at USAID. 

We have a particular responsibility domestically but also great 
technical partners in the fights against TB globally. 

The NIH is the lead for research in tuberculosis. The USAID has 
the lead when it comes to the international TB control efforts and 
funding us on. PEPFAR, very important when it comes to TB, HIV. 
And so I think we have, as you can see in the plan, a coordination 
platform for efforts and domestically I think Tom can speak to us 
to how much more we will need. 

But I like the idea that you have for Dr. Goosby earlier of linking 
the parliamentarians to make sure that the voice of tuberculosis is 
heard across many other halls because we really need the support 
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not only for my own taxpayers, as we said before, but also from 
others. 

Dr. Frieden. Thank you, Mr. Chairman, for all of your support 
for issues to support people with tuberculosis as well as global 
health in general, and Dr. Bera, for your deep knowledge and expe- 
rience with public health and your commitment to it. 

To answer your specific question about authorities, I think this 
is something about which we will be having discussions over the 
coming months. 

One of the things that we have thought about coming out of the 
Ebola response was are there things that would have allowed us 
to be even quicker in our response, even more effective than we 
were. 

So that is one area that we will be looking at and possibly com- 
ing back to you on. 

Mr. Smith. Thank you. On that very thing, I recently met with 
a group that actually makes emergency vehicles that can carry 
Ebola patients. Turns out it is my district. 

I have no financial connection whatsoever. But when I sat with 
a great deal of attention, which I will convey to you, but it certainly 
would have applicability here as well. 

And we are told 

Dr. Pablos-Mendez. I am happy to hear. 

Mr. Smith [continuing]. That Liberia is very interested in this. 
So if our witness wanted to 

Dr. Pablos-Mendez. We’re with you 

Mr. Smith. Yes. 

Dr. Pablos-Mendez [continuing]. We were here together in Au- 
gust the year before when it was really depth of the fear of Ebola. 
But, really, safe transportation was a big, big issue. And so any 
technology, any innovations that help us in that is certainly wel- 
come. 

Mr. Smith. Thank you. 

Dr. Bera, thank you, and thank you, gentlemen, and Dr. Goosby, 
thank you. 

Without objection, the hearing record will stay open for 5 legisla- 
tive days. There are a number of people who would like to submit 
testimony and we have one from the American Thoracic Society. 

Without objection, so ordered, and the hearing is adjourned and 
I thank you very much. 

[Whereupon, at 3:39 p.m. the committee was adjourned.] 
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The American Thoracic Society is a 15,000 member international scientific society representing 
pulmonary, critical care and sleep medicine. Founded in 1905 as the American Sanatorium 
Association, the ATS maintains a strong focus on global and domestic TB control and research. 
The ATS thanks Chairman Smith and Ranking member Bass for holding this hearing into one of 
the leading global health threats, drug resistant tuberculosis (TB). We also thank the 
subcommittee for this opportunity to submit a statement for the record. 

Tuberculosis (TB) is now the leading infectious disease killer in the world, with 1.5 million 
deaths from the disease reported in 2014.' It is the third leading cause of death in women of 
reproductive age. In sub-saharan Africa, TB is the leading killer of people with HIV/AIDS. The 
rise in HIV infection levels and the neglect of TB control programs have caused a global 
resurgence of TB. While most TB prevalent today is a preventable and curable disease when 
international prevention and treatment guidelines are used, many parts of the world - such as 
Africa - are struggling to implement them, giving rise to drug resistant TB. The continued TB 
pandemic threatens to undo much of the progress made by the U.S. investment in the fight 
against HIV/AIDS through PEPFAR, particularly in sub-Saharan Africa. 

Drug Resistant TB 

Multi-drug resistant (MDR) TB is TB that is resistant to at least two of the best anti-TB drugs, 
isoniazid and rifampicin. These drugs are considered first-line drugs. MDR-TB has been 
identified in all regions of the world, including the U.S. XDR-TB is resistant to two main first- 
line drugs and to at least two of the six classes of second-line drugs, MDR-TB is very complex 
and expensive to treat and as a result of these factors, fatality rates from MDR-TB in developing 
countries are high. XDR-TB, extensively drug resistant TB, which has been identified in most 
countries, including the U.S., is even deadlier. The WHO estimates that there about 480,000 
cases of multi-drug resistant globally but less than 25% of MDR-TB patients are being identified 
and treated." The convergence of several factors threatens to result in drug resistant TB 
occurring on a much broader scale. The major factors include inadequate attention to and 
funding for basic TB control measures in high TB burden, resource-limited settings, which also 
have high HIV prevalence, and the lack of investment in new drugs, diagnostics and vaccines for 
TB. Drug resistant TB develops as a result of poor basic TB control , Thus one of the best ways 
to prevent outbreaks of drug resistant strains is to reinvest in basic TB control programs. 

Drug Resistant TB in the U.S. 

In its 2013 report on antibiotic resistance, the CDC identified drug resistant TB as a serious 
health threat to the U.S.‘“ In 2014, theU.S. had9l cases of multi-drug resistant (MDR) TB." 
California has an estimated 15-25 cases of MDR-TB each year. Additionally, between 1993 
and 2011, the U.S. had 63 cases of XDR-TB and in 2015, there are at least 2 cases of XDR-TB 
in the U.S. ' MDR-TB is extremely expensive to treat in the U.S., costing between $300,000 - 
$500,000 to treat per case, costs which can completely outstrip state TB control program budgets 
and XDR-TB is even more expensive to treat, with costs that can exceed $1 million. 

Drug Resistant TB Treatment 

Treatment for MDR- TB is an 18-24 month regimen of old antibiotic drugs including 
injectables that have severe side effects including hearing loss and psychosis, making the 
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regimen very difficult for patients to tolerate. Patients compare MDR-TB treatment to cancer 
chemotherapy. A recent CDC study found that nearly three-quarters of U.S. MDR and XDR 
patients had to be hospitalized for at least one month.” The long and arduous treatment regimen 
is a key reason why only a quarter of people globally are being identified and placed on 
treatment for drug resistant TB and only 50 % are successfully treated.'” 

TB Research and Development 

Only one new MDR-TB drug, bedaquiline, has been developed and FDA-approved in the last 45 
years. In order to halt the global spread of drug resistant TB, new drugs and shorter, more 
tolerable treatment regimens must be developed. A shorter drug regimen with new elasses of 
drugs active against susceptible and drug-resistant strains would increase compliance, prevent 
development of more extensive drug resistance, and save program costs by reducing the time 
required to directly observe therapy for patients. 

The Xpert Mtb/RIF diagnostic, rolled out in 2012, has significantly improved and speeded up TB 
diagnosis around the world. But current diagnostic tests to detect drug resistance take at least one 
month to complete. Faster drug susceptibility tests and a point of care TB diagnostic test must be 
developed to stop the spread of drug resistant TB and there is also a need to develop an easier, 
more accurate TB diagnostic for children. The TB vaccine, BCG, provides some protection to 
children, but it has little or no efficacy in preventing pulmonary TB in adults. The National 
Institutes of Health (NFH), specifically, the National Institute of Allergy and Infectious Disease 
(NIAID), is the leading global funder of TB research and development, from basic science to 
clinical drug trials. 

New End TB Strategy 

The END TB Strategy, 20 1 6 - 2035, developed by the WHO, Stop TB Partnership and global 
partners, was passed by the World Health Assembly in May 2014. The strategy aims to end the 
global TB epidemic, with targets to reduce TB deaths by 95% and to cut new cases by 90% 
between 2015 and 2035, and to ensure that no family is burdened with catastrophic expenses due 
to TB. 

USAID TB Program 

The U.S. Agency for International Development (USAID) is the largest bilateral donor 
supporting global TB prevention and control in the 23 most highly-burdened countries, such as 
India, South Africa, Indonesia and Uganda. USAID’s overall goal is to contribute to the global 
reduction of morbidity and mortality associated with TB. USAID supports the implementation of 
the WHO END TB strategy in priority countries. USAID provides financial and technical 
support to five main areas including DOTS (directly-observed treatment short course therapy) 
expansion and enhancement, scaling up management of MDR/XDR, addressing HIV/TB co- 
infection, strengthening health systems and human resource capacity and developing new tools 
and improved approaches. The program has had notable success in scaling-up drug resistant TB 
programs and this work must be expanded to stop the spread of drug resistant TB. The USAID 
also supports critical research and development efforts, including late stage clinical drug trials. 
The agency was a key supporter of the first-ever TB drug formulation for children, introduced by 
the TB Alliance in December 2015. 
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CDC Global TB Activities 

CDC is recognized globally for providing leadership and technical assistance in infection 
control, epidemiology, surveillance (including drug resistance surv'eys), program and laboratory 
services development, monitoring and evaluation, operations research and training, improving 
diagnostic services, and identifying clinical factors important to TB outcomes. The CDC 
provides technical assistance under the President’s Emergency Plan for AIDS Relief (PEPFAR) 
initiative, and to the United States Agency for International Development (USAID) in over 20 
countries. 

Recommendations 

Although TB is now the leading global infectious killer, TB control and research and 
development remain chronically underfunded. The ATS urges the Administration to release the 
National Action Plan to Combat Drug Resistant TB and to propose robust funding for its 
implementation in the President’s FY2017 budget in recognition that TB is now the leading 
global infectious disease killer. We urge the Congress to allocate robust funding for the National 
Action Plan’s (NAP) implementation through FY2017 appropriations. Specifically, we 
recommend $400 million in FY2017 for USAID’s global TB program, $70 million for the 
CDC’s Division of Global HIV/AIDS and Tuberculosis and $243 million for the CDC’s Division 
of TB Elimination, in order to combat drug resistant TB in the U.S., and increased funding 
through the NIH for the accelerated development and introduction of new TB diagnostic, 
treatment and prevention tools, as outlined in the NAP. Over two-thirds of international funding 
for global TB control is provided through the Global Fund to Fight AIDS, Tuberculosis and 
Malaria (GFATM), so it is critical that the U.S. provide an appropriate investment for the Fund. 

The ATS thanks the subcommittee for the opportunity to provide a statement for the record. 


' World Health Organization, Global TB Report, 2015. http://www.who.int/tb/Dubiications/globai report/en/ 

'' Ibid. 

' " Centers for Disease Control and Prevention. Antibiotic Resistance Threats in the United States, 2013. 
http://wvvw.cdc.gOv/drugresistance/pdf/ar-threats-2013-508.pdf 
Centers for Disease Control and prevention, http://www.cdc.gov/tb/statistics/reports/2014/pdfs/tb-surveillance- 
2014-repQrt,Ddf. 

” Centers for Disease Control and Prevention, 2015. Factsheet. 
hl'tp:.//Avvw cdc-aov4h/mibiicalions/factshecis/dnb/xdr(b him . 

''' Marks SM, Flood J, Seaworth B, Hirsch-Moverman Y, Armstrong L, Mase S, et al. Treatment practices, outcomes, 
and costs of multidrug-resistant and extensively drug-resistant tuberculosis, United States, 2005-2007. Emerg 
Infect Dis, 2014 May. 

WHO. Multi-drug Resistant Tuberculosis, 2015 Update. 
http:, Vwww. who. int/tb/chai!enges/mdr/mdr tb factsheet.pdf 
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Material submitted for the record by the Honorable Christopher H. Smith, 
A Representative in Congress from the State of New Jersey, and chairman. 
Subcommittee on Africa, Global Health, Global Human Rights, and Inter- 
national Organizations 


A 1 A E R AS 


December 15, 2015 


The Honorable Christopher Smith 

Subcommittee on Africa, Global Health, Global Human Rights & International Organizations 
The House of Representatives 
2200 Rayburn House Office Building 
Washington, D.C. 20515 


Chairman Smith, 

I am submitting this letter of testimony to the Subcommittee regarding the recent hearing on the global threat of 
multidrug resistant tuberculosis (MDR-TB), as CEOof Aeras, a non-profit biotechnolo^ organization working to 
develop new tuberculosis (TB) vaccines for the world. I appreciate the Subcommittee's work on this important global 
health and security issue. As the leading nonprofit organization in TB vaccine research and development, Aeras is a 
partner on 6 of the 13 TB vaccine candidates currently in the global pipeline. Aeras’s global headquarters is In 
Rockville, Maryland, and we have offices in Africa and Asia. 

The World Health Organization's (WHO) announcementthatTB was responsible for 1.5 million deaths worldwide in 
2014 while HIV/AIDS was responsible for 1.2 million deaths might come as a surprise to some^. The news from the 
WHO confirms, however, what clinicians, researchers, and advocates working in the TB field already knew: TB is a 
neglected disease that cohtinues to thrive in the more impoverished parte of the world. 

The threat of the TB epidemic is growing, in part because of the spread of dangerous strains of MDR-TB and 
extensively drug-resistant TB (XDR-TB) around the world. While MDR-TB is resistant to at least two of the key front-line 
dru^ used to treat TB, XDR-TB is resistant to nearly all current drug options. The costs to treat MDR- and XDR-TB are 
enormous. In the U.S., a case of MDR-TB costs about 15 times the amount ir> treat drug sensitive TB^, Treating a 
single case of XDR-TB could cost more than half a million dollars -enough to wipe out a city's total public health 
budget for a year^, 

The WHO’s announcement illustrates that the TB epidemic is far from being controlled, as people in poverty 
throughout the world are still sufferingfrom and dying of TB in great number. About one-third of the world’s 
population is latently infected with the bacteria that cause TB, and approximately 10 percent of them will develop 
active TB infection. According to the WHO, an estimated 9.6 million people became ill with this debilitating disease in 
2014. The world desperately needs new technologies— vaccines, drugs and diagnostics— to control and eventually 
eliminate TB. 

The U.S. is not immune to cases of drug-resistant TB. Last year, a woman with XDR-TB was treated at the National 
Institutes of Health after she travelled to and through the U.S. She took a long flight from India to Chicago, and then 
drove through Illinois, Tennessee, and Missouri, visiting friends and relatives, while contagious with a potentially 
deadly disease that is spread through the air. She ended up being airlifted to the NIH and placed in isolation in the 
same room previously used to isolate Ebola patients. This demonstrates the potential for fear and disruption that 
even one case of XDR-TB can cause in the U.S. The true scope of the problem comes into focus when one considers 
that XDR-TB has been reported in 105 countries, and represents almost 10 percent of all MDR-TB cases^. This further 
illustrates the critical need to develop better drugs capable of treating drug-resistant strains, better diagnostics to 
improve detection of such cases, and, critically, new vaccines, given that a vaccine effective at preventing TB caused 
by drug-sensitive strains will protect against MDR- and XDR-strains as well. 


USA AfRJCA 

Global Headquarters Siackriver Park. First Roor 

1405 Research Bivd. Old Warehouse BuBdir^ 

Rockville, MD USA 20850 Observatory 7925 

P: +1 301 547 .2900 Cape Town. South Africa 

P +1301 547 2901 P: +27 21 442 49S3 

f: +27 21447 4806 


ASW, A6H(l8,OSe 

Room 26. 14th Floor. A Tower 
Pacific Cenftiry Place 
2AMfaii$efS Stadium Road North 
Beijing 100027, P.R. China 
P: +86 10 65 876 980 
F. +86 10 65 391 060 
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Building on the End TB Strateg/ adopted by the World Health Assembly in 2014, this September the United Nations 
endorsed a set of development goals to guide international efforts to fi^t poverty (known as the Sustainable 
Development Goals). A core component of these goals was a target to end the TB epidemic by 2030, yet without new 
approaches we have no clear path to achieve this. 

Improvements in diagnostics and outreach have led to a better understanding of the epidemic, but we remain too far 
away from developing solutions. The current front-line TB dru^ were developed in the 1950s and 60s. The current 
vaccine is even older, dating back to the 1920s, and is ineffective in adolescents and adults. Research and 
development are urgently needed to discover new tools butTB research and development is woefully underfunded. 
The new WHO report points to an estimated $1.3 billion a yearfundinggap^. 

The U.S. government can do more to fund research and development for new products that can combat MDR-TB. U.S. 
government agencies like the Centers for Disease Control and Prevention (CDC) and the U.S. Agency for International 
Development (USAID) already perform great work in providing domestic and overseas programmingto prevent, treat 
and cure TB. The National Institute of Aller^ and Infectious Diseases, likewise, strongly supports basic research into 
the bacteria that cause TB. Yet there is relatively little support for product development and no financial support for 
the new vaccine product development that will ultimately prevent TB. This Is extremely important to address because, 
without new tools, we are not likely to reach the goal of eliminating TB by 2030. 

Our mindset about TB must change. We have so many promising scientific avenues worthy of exploration, but they 
cannot be progressed without sufficient resources. And with these tools left undeveloped, the disease continues to 
take a tremendous personal and economic toll around the world. TB needs to become rare and then nonexistent: here 
and everywhere. Again, your time and attention to this matter is appreciated by the entireTB stakeholder community. 

Respectfully submitted, 


Jacqueline E. Shea, Ph.D. 

Chief Executive Officer 
Aears Global Headquarters 

1. The Global Tuberculosis Report 2015 also notes that an estimated 0.4 million TB deaths are among HIV-positive 
people 


2. CDC, 2014. The Costly Burden of Drug-Resistant TB in the U.S. 
lnfQgraphic2Q14.html?s cid=nchhstc-nr-wtbd-003 


3. WHO, 2015, Global Tuberculosis Report 2015 
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